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INTRODUCTION. 


1 HE  following  obfervations  are  of  an 
elementary  nature,  and  principally  intended 
for  thofe  who  have  not  made  the  fubjeft 
their  particular  ftudy.  I have  therefore 
felectcd  fuch  ufeful  information,  and  ele- 
mentary intelligence,  as  may  enable  the 
reader  to  view  this  department  of  animated 
nature  with  pleafure  and  advantage  ; and 
rather  than  fatisfa&orily  gratify  curiofity, 
have  endeavoured  to  excite  it. 

The  writers  who  have  defcribed  with 
the  greateft  accuracy  the  Anatomy  and 
Physiology  of  Plants,  are-  Grew,  Mal- 
pighi, Linnaeus,  Plenck,  Du  Ha- 
mel, Hales,  Jacqtjin,  PIedwig,  Ln- 
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GENHOUZE,  WlNDENOW,  UsLER,  and 
others.  To  the  labours  of  thefe  writers  I 
am  greatly  indebted,  and  ingenuoufly  de- 
clare, that  from  them  I have  extracted 
many  interefting  palfages. 

At  the  end  is  fubjoined  a general  Ana- 
logy  between  the  Animal  and  Vegetable 
kingdoms.  In  doing  this  I have  confulted 
and  benefited  by  the  remarks  of  the  moll 
celebrated  writers  on  the  fubjeft  ; particu- 
larly Buffon  and  Bonnet,  to  whofe  ex- 
tenfive  and  learned  obfervations  the  reader 
is  recommended  for  further  information. 

Pembroke  College,  Oxford, 

May  15,  1797. 
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CHAP.  I. 

The  StruBure  of  Plants  ip  general — Of  the 
Trunk — Of  the  Root — Of  the  Leaves — Of  the 
Flower — Of  the  Vejfels  and  their  Fluids. 


THE  STRUCTURE  OF  PLANTS  IN 

GENERAL. 

A PLANT  is  a living,  irritable,  organic,  hy- 
draulic body,  deftitute  of  fenlibility  and  vo- 
luntary locomotion  ; compofed  of  three  parts, 
namely,  folids,  fluids,  and  a vital  principle. 

The  solid  parts  of  plants,  like  thofe  of 
animals,  are  formed  of  f.mple  fibres,  fo  ar- 
ranged, as  to  give  a proper  fupport  to  their 
various  parts,  and  that  degree  of  folidity,  that 
each  may  require. 

The  simple  fibres,  intermixed  in  various 
ways,  form  the  membranes,  cellular  fubftance, 
receptacles,  and  vefiels. 
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Out  of  the  fitnple  folid  parts,  are  formed  the 
organic  parts  of  vegetables,  as  the  trunk,  root, 
leaves,  parts  of  frudiification,  &c. 

THE  TRUNK. 

The  trunk  of  a tree,  is  compofed  of  lix  or- 
ganic parts,  namely,  epidermis,  cortex,  liber, 
alburnum,  wood,  and  medulla. 

The  Epidermis,  ox  cuticle , is  the  external  or  out- 
ermoit  bark,  formed  of  fibres,  which  crofs  each 
other  in  every  direction.  Its  texture  is  fome- 
times  fo  thin,  that  the  dirediion  of  the  fibres 
becomes  vifible,  by  holding  it  againfl  the  light. 
The  ufe  of  the  epidermis  is  to  defend  the  cor- 
tex, which  lies  next  to  it,  from  the  injuries  of 
the  air ; to  keep  open,  by  its  callous  nature, 
the  pores  of  the  exhaling  and  inhaling  veflels  ; 
to  modify  the  impreflions  of  external  objedls 
upon  the  vegetable  ; to  protect  the  extreme 
ramifications  of  the  aerial  or  aqueous  veflels  ; 
and  to  cover  the  cellular  fubftance,  in  which 
the  feveral  fluids  are  elaborated. 

When  the  epidermis  is  deftroyed  in  the  liv- 
ing plant,  it  is  regenerated;  adheres  more  firmly 
to  the  cortex,  and  forms  a kind  of  cicatrix  or 
fear. 

The  Cortex , or  outer  hark , is  fi  mated  next  to 
the  epidermis,  is  of  a hard  texture,  and  loofely 
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adheres  in  trees  to  the  next  covering  or  liber ; 
but  in  tender  plants  it  is  foft,  and  called  the  cu- 
tis or  Jkm . 

The  Liber } or  inner  barky  is  the  third  integu- 
ment of  the  trunk  of  trees  ; it  is  membranous, 
flexile,  and  fometimes  wholly  feparable  from 
the  cortex  and  alburnum,  hereafter  to  be  de~ 
fcribed.  Thefe  two  coats  of  a tree,  namely,  the 
cortex  and  liber,  are  formed  of  laminae,  as  will 
appear  by  macerating  them  in  water  ; by  which 
the  cellular  fubftance  is  deftroyed,  and  the 
laminated  appearance  becomes  confpicuous. 
They  appear  to  be  parts  very  eflential  to  the 
hie  of  the  vegetable,  for  in  them  the  principal 
functions  of  life,  as  nutrition,  digeftion,  fecre- 
tion,  &c.  are  performed  ; as  is  evinced  in  thofe 
trees  which  are  hollow  within,  and  plants  which 
are  kept  in  vigour  by  the  good  date  of  their 
barks,  although  rotten  internally. 

The  Alburnum , is  the  next  integument  to  the 
liber,  lituated  between  it  and  the  wood,  com- 
pofed  of  a foft  white  fubftance,  not  eafily  dif- 
cernible  in  fome  trees  ; but  in  the  oak  and  elm 
it  is  harder  and  more  apparent.  It  is,  as  it 
were,  an  imperfedt  wood,  not  having  acquired 
the  degree  of  confidence  proper  to  perfedf 
wood  ; on  which  account,  it  may  be  compared 
to  the  cartilages  of  animals,  which  at  length 
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become  bone.  It  is  that  ftate  between  bark 
and  wood;  that  the  former  mult  neceflarily  ar- 
rive at,  before  it  can  become  the  latter.  The 
hardnefs  of  the  alburnum  is  in  proportion  to 
the  vigour  of  the  plant. 

The  Wood , or  Lignum,  is  the  compa6t  fibrous 
fubftance,  difpofed  into  concentric  layers,  fur- 
rounding the  medulla  or  pith.  It  appears  to 
be  compofed  of  a congeries  of  dried  veffels, 
and  in  annual  and  biennial  plants  is  called  the 
Flejh. 

The  Medulla,  or  pith,  or  innermoft:  fub- 
ftance  of  trees,  is  foft  and  veiicular,  and  dif- 
fers from  cellular  texture  by  its  fnow  white 
colour.  In  young  trees  it  is  moft  copious  ; 
but,  as  the  plant  grows,  it  diminifiies  and  at 
length  difappears.  Thus  it  is  evident  that  the 
medulla  is  neceffary  in  the  beginning  of  the 
life  of  plants,  but  not  for  its  continuation. 
Perhaps  nature  referves  a fuperfluous  nutri- 
tious humour  in  the  medulla,  if  from  any 
caufe  the  young  plant  fhould  become  dry  ; 
that  it  then  may  be  abforbed  and  converted 
into  aliment. 

What  has  been  faid  of  the  trunk,  is  applica- 
ble, in  every  refpedf,  to  its  branches  and  rami- 
fications ; they  having  the  fame  parts,  conti- 
nued from  the  trunk,  of  which  they  form  a part. 

THE 
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THE  ROOT. 

The  root  of  trees  is  only  a continuation  of 
the  trunk  defcending  into  the  earth,  and  it  ap- 
pears to  confift  of  the  fame  parts,  although  lefs 
confpicuous  : thus,  if  the  trunk  of  the  Salix  or 
Willow,  or  any  other  tree,  be  torn  up,  and  in- 
verted, fo  that  the  trunk  and  branches  be  put 
into  the  ground  ; then  the  part,  which  was  ori- 
ginally trunk  and  branches,  becomes  root,  and 
the  root  is  converted  into  trunk  and  branches. 

The  root  and  its  ramifications  are  fixed  in 
the  earth,  left  the  plant  be  torn  up  by  the 
wind. 

The  radicles,  which  are  every  where  given 
off  from  the  root  and  its  ramifications,  abforb  a 
nutritious  juice  from  the  earth,  for  the  increafe. 
See . of  the  vegetable  ; thus,  the  radicles,  with 
the  leaves  of  the  plant,  conftitute  the  abforb ent 
organ . 

THE  LEAVES. 

The  leaves  are  produced  from  the  barks  of 
the  trunk  of  the  plant,  and  confift:  of  an  epi- 
dermis, a vafcular  net-work,  and  a parenchyma 
full  of  a greenifh  juice.  They  are  every  where 
fupplied  with  fibres,  which  are  commonly 
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termed  the  nerves  of  the  leaf,  but  which  are 
merely  its  veffels  running  in  every  direction, 
and  branching  out  into  innumerable  fmall 
threads,  interwoven  with  the  parenchyma,  like 
line  gauze  or  lace. 

The  fur  face  of  the  epidermis  of  a leaf,  like 
that  of  an  animal,  is  full  of  pores,  which  ferve 
both  for  refpiration  and  the  abforption  of  dew, 
air,  See.  Thefe  pores  or  orifices  differ  both  in 
fnape  and  magnitude  in  different  plants,  which 
appears  to  be  the  caufe  of  the  variety  of  tex- 
ture, peculiar  to  every  plant. 

The  parenchyma  confifts  of  very  minute  fi- 
bres, difpofed  in  extremely  fmall  cells,  which 
are  of  various  fizes  in  the  fame  leaf. 

All  leaves,  of  whatever  figure,  have  a mar- 
ginal fibre,  by  which  the  reft  are  bounded. 
The  particular  fhape  of  this  fibre  determines 
the  figure  of  the  leaf. 

The  veffels  of  the  leaf  have  the  appearance 
of  inofculating ; but  when  examined  by  a mi- 
crofcope,  they  are  found  only  to  be  interwoven 
or  laid  along  each  other. 

The  ufe  of  the  leaves  is  to  nourifh  the  plant 
with  the  nutritious  juice  they  referve  in  their 
parenchymatous  fubftance  ; and  to  expire  and 
infpire  air  and  water. 
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THE  FLOWER. 

All  the  parts  of  a plant  appear  to  contribute 
to  the  fructification,  by  which  is  underftood 
the  flower  and  fruit  of  plants ; for  although 
the  fruit  does  not  fwell  and  ripen  until  after 
the  flower  has  fallen,  its  rudiment  or  firfl  be- 
ginning is  in  the  flower,  of  which  it  properly 
makes  a part. 

The  Flower  is  a temporary  part  of  vegeta- 
bles allotted  to  generation,  terminating  the  old 
vegetable,  and  beginning  the  new.  It  conflfts 
of  feven  principal  parts,  namely,  the  calyx, 
corolla,  ftamina,  piftillum,  pericarpium,  femi- 
na,  and  receptacle  ; the  four  firfl:  belong  pro- 
perly to  the  flower,  and  the  three  laft  to  the 
fruit. 

1.  The  Calyx , empalement,  or  flower-cup,  is 
the  termination  of  the  cortex  or  outer-bark 
of  the  plant,  which,  after  accompanying  the 
trunk  through  all  its  branches,  breaks  out 
in  the  flower,  and  is  prefent  in  the  fructifi- 
cation in  this  new  form.  Its  chief  ufe  is  to 
enclofe  and  proteCt  the  other  parts  of  the 
flower.  It  receives  different  appellations  ac- 
cording to  the  circumftances  with  which  it 
is  attended. 

2.  The  Corolla , foliation,  or  leaves  of  the  flower, 
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is  the  termination  of  the  liber  or  inner-bark, 
continued  to  and  accompanying  the  fructi- 
fication in  this  new  form  of  painted  leaves. 
Its  ufe  is  the  fame  as  that  of  the  calyx,  ferv- 
ing  as  an  inner  work  of  defence,  for  the 
parts  it  enclofes ; as  the  calyx,  which  is  ufu- 
ally  of  a flronger  texture,  does  for  an  outer 
one.  The  leaves,  of  which  the  corolla  con- 
lifts,  are  called  petals.  The  corolla  receives 
different  names  according  to  the  number, 
form,  &c.  of  the  petals. 

3.  The  Stamina , threads  or  chives,  are  the  male 
part  of  the  flower,  deiigned  for  the  prepara- 
tion of  the  pollen.  Each  lingle  Jiamen  con- 
lifts  of  three  parts, 

1.  The  Filament , or  thread,  which  ferves  to 
elevate  the  anthera  or  fummit,  and  at  the 
fame  time  connedts  it  with  the  flower. 

2.  The  Anthera , or  fummit,  fituated  on  the 
top  of  the  filament,  which  contains  with- 
in it  the  pollen,  and  when  come  to  matu- 
rity difcharges  the  fame. 

3.  The  Pollen , farina  fecundans,  or  meal,  con- 
tained within  the  anthera,  is  a fine  dull 
fecreted  therein,  and  deftined  for  the  im- 
pregnation of  the  germen,  hereafter  to  be 
defcribed.  Each  portion  of  this  meal  is 
by  a microfcope  feen  to  be  concealed  in 

a very 
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a very  fine  pellicle  (which  at  the  time  of 
impregnation  burfts)  containing  the  pro- 
lific liquor. 

4.  The  Piftillum , piftil  or  pointal,  is  the  female 
part  of  the  flower,  defigned  for  the  recep- 
tion of  the  pollen.  It  conftfts  of  three  parts, 

1.  The  Germen , which  is  the  rudiment  of  the 
fruit,  accompanying  the  flower,  but  not 
yet  arrived  at  maturity.  It  is  fituated  at 
the  bottom  of  the  ftyle,  and  is  generally 
called  germen  until  the  antherae  have  dil- 
charged  their  pollen  ; after  which  period, 
it  becomes  the  pericarpium. 

2.  The  Style,  which  is  the  part  that  ferves  to 
elevate  the  ftigma  from  the  germen. 

3.  The  Stigma , or  fummit  of  the  piftillum. 
It  is  moftly  covered  with  a moifture,  for 
the  purpofe  of  retaining  and  diflolving 
the  pollen. 

5.  The  Pericarpium , or  feed-veflel,  is  the  ger- 
men juft  defcribed  when  grown  to  maturity, 
and  which,  when  ripe,  difcharges  the  feeds 
it  contained.  The  pericarpium  of  feveral 
vegetables  has  a conftderable  quantity  of  a 
proper  juice,  contained  in  a parenchymatous 
fubftance  or  in  veficles,  every  where  fup- 
plied  with  very  minute  air  and  fap  veflels. 
Thefe  are  called  fruits . 

6.  The 


10  OBSERVATIONS  ON  THE  STRUCTURE 

6.  The  Semina , or  feeds,  are  a deciduous  part  of 
the  vegetable,  each  feed  including  the  rudi- 
ment of  a new  one ; endowed  with  a vital  prin- 
ciple by  the  fprinkling  of  the  pollen,  which 
they  are  capable  of  retaining  for  an  immenfe 
time.  The  following  parts  are  obferved  in 
a feed. 

1 . The  Corcule , or  embryo  of  the  new  plant, 
within  the  feed.  It  is  divided  into  the 
plumule  and  roftel. 

Th e plumule,  is  the  fcaly  afcending  part, 
confpicuous  when  a feed  begins  to  vege- 
tate. 

The  roftel , is  the  plain  part  of  the  cor- 
cule, and  always  defcends  into  the  earth. 

2.  The  Cotyledon , or  fide  of  the  feed,  of  a 
porous  and  perifhable  fubftance. 

3.  The  Aryllus , or  exterior  covering  of  the 
feed,  which  comes  off  fpontaneoufly. 

4.  The  Hllum , or  external  mark  or  fear  on 
the  feed,  where  it  was  fattened  to  the  pe- 
ricarpium. 

7.  The  Receptacle , is  the  bafe  which  conne&s 
the  other  parts  of  the  flower  together. 

Upon  thefe  parts  of  the  flower,  but  more 
immediately  upon  the  number,  pofition,  &c. 
of  the  ftamina  and  piftils,  the  beautiful  sex- 
ual 
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ual  system  of  vegetables  is  founded;  a fyf- 
tem,  the  difcovery  of  which  was  referved  for 

the  immortal  Linnjeus. 

From  what  has  been  faid  refpeCting  the  ufes 
of  the  different  parts  of  the  flower,  the  follow- 
ing principles  may  be  deduced. 

1 . That  every  vegetable  is  furnifhed  with 
flower  and  fruit,  there  being  no  fpecies  where 
they  are  wanting. 

2.  That  there  is  no  fructification  without  an- 

thera,  ftigma,  and  feed. 

3.  That  the  anthera  and  ftigma  conftitute  a 
flower , whether  the  coverings  (calyx  and  co- 
rolla) be  prefent  or  wanting. 

4.  That  the  feed  conftitutes  a fruit,  whether 
there  be  a pericarpium  or  not. 

It  would  be  needlefs  to  defcribe  the  texture 
and  nature  of  the  veffels  of  flowers,  as  they 
are  very  fimilar  to  thofe  of  the  trunk  to  be  de- 
fcribed  ; and  it  would  be  foreign  to  the  fub- 
jeCt,  to  take  any  notice  of  the  characters  and 
diftinCtions  of  the  different  parts  of  the  flower, 
which  belongs  to  the  fcience  of  botany. 

Every  part  of  the  flower  is  perfectly  formed 
before  it  appears  outwardly,  and  the  flowers, 
which  appear  this  year,  are,  properly  lpeak- 
ing,  thofe  of  the  laft  ; mezereon,  for  example, 

flowers 
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flowers  in  January,  but  the  flowers  were  com- 
pletely formed  in  the  month  of  Auguft  pre- 
ceding. This  fadt  will  alfo  be  demonftrated, 
if  the  coats  of  a tulip  root  about  the  begin- 
ning of  September  be  feparated  ; for  in  the 
center  a kind  of  cell  will  be  found,  in  which 
the  young  flower  is  fituated,  which  is  not  to 
make  its  appearance  until  the  following  April 
or  May. 

• 90 

THE  VESSELS  OF  VEGETABLES. 

Vegetables,  like  animals,  have  their  fluids  con- 
tained in  certain  appropriated  veflels,  ftrength- 
ened  by  a thin  fibrous  texture.  By  thefe  vef- 
fels,  which  are  difpofed  in  a regular  order,  the 
different  functions  neceflary  to  the  growth  of 
the  vegetable  and  its  various  fecretions  and 
excretions  are  performed. 

The  veflels  of  vegetables  are  divided  into, 
l.  The  Succous , which  afcend  perpendicularly, 
and  carry  the  nourifhment  or  chyme  of  the 
plant  from  the  root,  to  every  part.  At  their 
extremities  they  are  generally  called  abfor- 
bents . 

i t 

i.  The  Utriculous , which  run  horizontally  in 
the  cellular  texture,  and  are  evident  upon 
cutting  the  trunk  in  a ftreight  direction. 

3.  The 


AND  ECONOMY  OF  PLANTS.  1$ 

3.  The  Medullary > which  belong  to  the  meduila ; 
they  are  few  in  number,  and  ne\er  fafcicu- 
lated,  and  run  very  irregularly  in  an  lion- 
zontal  direction. 

4.  The  Proper.  Thefe  are  very  thin,  and  found 
lying  clofe  to  the  larger  veffels.  May  not 
thefe  be  veffels  of  nutrition  ? 

5.  The  Spiral.  Thefe  are  contorted  in  a fpiral 
form,  and  are  larger  than  the  fuccous  vef- 
fels, by  which  they  are  furrounded  in  cluf- 
ters.  They  are  fituated  under  the  external 
{kin,  and  carry  air  and  their  proper  juice  at 
the  fame  time.  They  are  alfo  called  fpiral 
tubes  or  trachea. ?,  but  may  with  greater  pro- 
priety be  termed  pneumato-chymiferous  vef- 
fels. When  a leaf  is  flowly  broke,  they  ap- 
pear like  fmall  woolly  fibres,  connected  at 
both  ends  of  the  broken  leaf. 

The  internal  furface  of  the  fuccous  veffels  is 
•villous  ; as  the  plant  encreafes,  they  gradually 
thicken  ; and  in  the  ftems  of  annual  and  bien- 
nial plants,  they  at  length  form  a ligneous  ring. 
In  the  trunks  of  trees  two  of  thefe  annuli  are 
found  every  year,  which  are  feparated  from  the 
preceding  by  a denfe  cellular  texture. 


THE 
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THE  JUICES  OR  HUMOURS  OF 

PLANTS. 

The  fluids  contained  in  the  veflels  and  re- 
ceptacles of  plants,  are  of  two  kinds  ; namely, 
proper  and  common. 

The  common  juice  is  inodorous  and  aqueous, 
and  is,  as  it  were,  the  very  blood  of  the  plant. 
It  is  found  in  all  the  veflels  of  the  plant,  and 
is  that  from  which  nutrition  is  performed,  and 
the  other  fluids  feparated. 

That  plants  contain  water , is  evident  from 
wounding  their  trunks,  in  the  beginning  of 
fpring.  Thus  a copious  liquor,  little  different 
from  common  water,  flows  from  the  Acer  or 
Maple  tree,  from  the  Betula  or  Common  Al- 
der tree,  and  from  the  Yitis  Vinifera  or  Vine. 

If  an  incifion  be  made  in  the  cortex  only, 
little  or  no  water  flows  out ; but  the  deeper 
the  incifion  into  the  wood,  the  more  copious 
the  efflux. 

If  an  incifion  be  made  before  the  trees  are 
furnifhed  with  leaves,  no  juice  flows  out ; but 
after  their  developement,  it  begins  to  bleed, 
and  that  from  both  the  lips  of  the  wound. 

Wounds  made  in  autumn,  remain  frefh  in 
the  winter,  and  drop  as  often  as  warm  weather 

follows 
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follows  after  froft  ; but  only  in  that  part  of 
the  trunk  oppofed  to  the  folar  rays. 

From  thefe  experiments  it  is  evident*  that 
the  aqueous  veflels  are  principally  fituated  in 
the  wood  of  trees ; that  the  water  of  a tree  fur- 
nifhed  with  leaves*  is  carried  through  the  vef- 
fels  to  fupport  thofe  leaves ; and  that  the  fluid 
is  conveyed  upwards  and  downwards. 

The  proper  juice  is  fecreted  from  the  com- 
mon juice*  and  occupies  peculiar  veflels  and 
receptacles*  and  differs  in  its  nature*  fmell* 
tafle*  colour*  &c. 

In  fome  liliaceous  plants  it  is  green  ; in  the 
Fig,  lafteal ; in  the  Celandine  yellow  ; in  the 
Plum  tree,  gummy  ; in  the  Pine  tree*  refmous  ; 
in  the  Maple*  fweet ; in  the  Poppy,  narcotic  ; 
in  the  Spurge*  caujlic  ; and  in  many  plants* 
hitter . 

Although  this  juice  may  appear  to  reflde  in 
every  part  of  the  plant*  yet  its  proper  place 
feems  to  be  between  the  cortex  and  albur- 
num ; for  if  an  inciflon  be  made  in  that  part* 
it  drops  in  greater  abundance  : hence  it  fol- 
lows* that  the  veflels  deftined  to  convey  the 
juice*  are  principally  fituated  between  thofe 
barks. 

Such  is  the  mechanifm,  by  which  vegetables 
are  nourifhed*  grow,  and  unfold  their  parts. 

CHAP, 
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CHAP.  II. 

Of  the  Elements — Principles — External  Quali- 
ties— Native  Place  and  Ufe  of  Plants . 


THE  ELEMENTS  OF  PLANTS. 

The  moft  limple  bodies  of  a vegetable  fub- 
ftance  which  can  no  longer  be  divided  by  che- 
mical analyfls,  are  called  its  Elements . 

The  elements  of  vegetables  as  yet  known  are 
heat,  light,  eledtric  matter,  carbon,  hydrogen 
or  inflammable  air,  oxygen  or  vital  air,  azot 
or  mephitic  air,  phofphorus,  fulphur,  me- 
tals, and  an  earth,  as  are  explained  in  che- 
miftry. 

A thermometer  was  plunged  into  a hole 
made  in  a found  tree,  and  it  conftantly  indi- 
cated a temperature  feveral  degrees  above  that 
of  the  atmofphere,  when  it  was  below  the  56th 
degree  of  Farhenheit  : but  in  very  hot  wea- 
ther the  heat  of  the  vegetable  was  feveral  de- 
grees below  that  of  the  atmofphere.  It  is  alfo 
proved,  that  the  fap  of  a tree  will  freeze  at  320 

when 
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when  taken  from  the  vegetable ; but  in  the 
tree  it  will  not  freeze,  unlefs  the  cold  be  aug- 
mented 1 50  more.  Thus  it  appears,  that  heat 
relides  in  every  part  of  a plant,  and  conftitutes 
its  temperature,  which,  it  would  feem  to  have 
the  power  of  increafing  or  diminifhing.  In 
this  manner  the  atmofphere  is  continually 
tempered  by  the  greater  or  lefs  degree  of  heat, 
produced  in  plants  ; and  the  fcorching  heat  of 
the  fun,  moderated  by  the  evaporation  that 
takes  place  throughout  the  whole  body  of  a 
tree,  but  particularly  its  leaves : hence  the  at- 
mofphere furrounding  trees,  is  conliderably 
cooler  than  in  other  places. 

Vegetables  deprived  of  light  become  pale. 
Plants  which  grow  in  dark  places,  incline  to 
the  light,  if  it  be  fullered  to  enter  through  a 
hole  or  crevice.  Without  light  plants  prelent 
one  lifelefs  colour,  and  are  deprived  of  thofe 
beautiful  lhades  which  fo  much  enliven  the 
vegetable  creation.  By  the  abftradfion  of  this 
element,  celery,  endive,  and  other  plants  are 
blanched,  lofe  their  green  colour,  and  are 
rendered  white  and  fickly  ; and  by  this  means 
fome  poifonous  plants  are  deprived  of  their 
noxious  qualities,  and  become  agreeable  to  the 
tafte.  Thele  experiments  prove,  that  light  en- 
ters into  the  compolition  of  plants ; yet  there 
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are  fome  philofophers,  who  contend,  that  it  is 
not  an  element,  but  confider  it  as  a ftimulus 
or  agent,  which  decompofes  their  nutritive 
principles. 

That  the  elefiric  matter  (concerning  the  na- 
ture of  which,  the  reader  is  referred  to  the 
many  valuable  treatifes  already  published)  is 
an  element  of  plants,  is  evident  from  feveral 
vegetable  fubffances  affording  this  fluid,  and 
which,  therefore,  exhibit  the  phenomena  of 
vegetable  electricity. 

The  other  elements  are  fufficiently  explain- 
ed in  chemiftry,  and  in  the  tranfpiration  of 
plants,  hereafter  to  be  mentioned. 

The  nature,  form,  arrangement,  and  union 
of  thefe  elements,  determine  the  fpecies  of 
vegetable.  The  caufe  of  this  union  appears 
to  depend  upon  the  vital  principle,  which  exifls 
in  every  part  of  the  plant,  and  which  confti- 
tutes  its  life ; for,  by  its  means,  a mode  of 
union  is  induced,  widely  different  from  that 
which  arifes  from  the  common  laws  of  chemi- 
cal affinity  : in  confequence  of  which,  nature 
produces  the  fap  and  proper  juices,  as  the  re- 
lins,  gums,  fugar,  &c.  &c. 

The  laws  of  vital  affinity  having  once  ceafed 
to  operate,  conffitutes  the  death  of  the  part  in 
which  they  thus  ceafe  ; then,  the  elements, 

recovering 
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recovering  their  former  properties,  become 
obedient  to  the  laws  of  chemical  affinity,  and 
enter  into  new  combinations,  from  which  new 
principles,  or  the  produces  of  putrefaction, 
are  produced.  In  this  manner  the  putrefac- 
tion of  vegetables  and  animals  is  explained,  to 
which  inorganic  fubffances,  as  minerals,  are  in 
no  refpedl  liable,  as  they  are  not  compounded 
according  to  the  laws  of  vital,  but  only  ac- 
cording to  thofe  of  chemical  affinity. 

/ 

THE  PRINCIPLES  OF  PLANTS. 

The  solid  parts  of  plants  are  compofed 
of  vegetable  gluten  and  a fmall  portion  of  cal- 
careous earth. 

Chemiftry  demonftrates  that  the  gluten  is 
compoled  of  carbon  or  charcoal,  and  azot  or 
mephitic  air. 

Calcareous  earth  does  not  appear,  according 
to  chemical  experiments,  to  conftitute  the  ef- 
fential  element  of  this  gluten  ; for  all  the  ByJJt> 
and  many  of  the  OBofpor <z  and  Peziza,  or 
cup  mulhrooms,  do  not  afford  it  in  the  fmall- 
eft  quantity. 

The  fluid  parts  of  plants  are  conftituted 
by  the  following  principles ; namely,  water,  an 
unguinous  oil,  an  ethereal  oil,  a farinaceous, 

c 2 gummous. 
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gummous,  vifcous,  ceraceous,  melleous,  refin- 
ous,  balfamic,  camphorated,  faccharine,  bitten 
faponaceous,  narcotic,  acrid,  afiringent,  colour- 
ings acids  alkalines  neutral  falines  mediate  faline, 
and  lafily  an  extractive  principle  ; as  will  ap- 
pear by  the  following  obfervations. 

If  in  the  fpring  an  incifion  be  made  in  the 
Betula  alba , it  will  often  yields  in  one  day, 
eight  or  ten  pounds  of  fweet  JVater.  By  dry- 
ing, vegetables  are  reduced  from  a pound,  to 
two  or  one  ounce,  or  even  half  an  ounce  in 
weight,  as  the  Cucurbita  pepo,  or  Gourd. 

If  the  nuclei  of  almonds,  walnuts,  olives, 
linfeed,  hempfeed,  the  feeds  of  the  poppy,  co- 
coa, and  thole  of  the  ricinus  or  caftor-oil  tree, 
be  exprefled,  an  Unguinous  oil  is  extracted. 
The  manner  in  which  the  oil  is  generally  ob- 
tained, is  by  firft  crulhing  the  feed  between 
large  ftones,  into  a kind  of  pafte  ; which  is 
put  into  bags  and  fqueezed  in  a prefs : the  oil 
is  thus  forced  out  of  the  feed,  and  received  in 
a proper  veflel. 

By  diftillation,  plants  give  over  with  the  wa- 
ter, a quantity  of  Ethereal  oil , which  floats  on 
the  top  in  fmall  globules.  It  is  collected  by 
pouring  a quantity  of  the  diftilled  water  with 
the  oil,  as  it  comes  over,  into  a veflel,  l'o  con- 
ftructed,  as  to  fuffer  the  watery  part  to  efcape 

from 
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from  a flop-cock,  near  the  bottom  ; the  vefTel 
is  again  filled,  and  when  fettled,  the  water  is 
again  let  out  : in  this  manner  the  oil  is  col- 
lected in  great  quantities, . floating  upon  the 
furface  of  the  water.  The  ethereal  oil  refides 
in  a particular  appropriated  part  of  the  plant ; 
thus  it  is  only  found  in  the  corollaceous  petals 
of  the  rofe,  chamomile,  jafmine  and  hyacinth ; 
in  the  ftigmata  of  the  Crocus  fativus , called 
faffron  ; in  the  calyx  of  the  clove  tree  ; in  the 
leaves  of  mint,  balm,  fage,  and  favine ; in  the 
root  of  valerian,  fweet  fmelling  rufh,  and  an- 
gelica ; in  the  cortex  of  the  cafcarilla  tree  ; in 
the  liber  of  the  cinnamon  tree  ; in  the  epider- 
mis of  the  caffia  tree  ; in  the  wood  of  faffa- 
fras  and  yellow  faunders ; in  the  whole  fruit  or 
berries  of  the  juniper  tree  and  laurel  ; in  the 
bark  of  the  fruit  of  the  lemon  and  orange 
trees  ; in  the  pellicle  of  the  bitter  almond  ; in 
the  feeds  of  anifeed,  fennel,  and  caraways,  &c. 
&c.  , 

The  farina,  flour  or  Farinaceous  principle , is 
obtained  by  grinding  or  bruifing  the  feeds  of 
cereals,  and  feparating  the  fine  part  from  the 
hulks.  It  may  alfo  be  procured  from  the  root 
of  the  potatoe  plant,  from  yams,  &c.  from  the 
fruit  of  chefnut  trees ; and  by  a particular  pro- 
cefs,  from  the  roots  of  acrid  plants,  as  bryony, 

c 3 cuckow 
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Cuckow  pint-,  and  paeony.  This  principle  con- 
lifts  of  vegetable  gluten,  ftarch,  and  fweet  mu- 
cilage. See  chemiftry. 

In  warm  climates  (and  even  from  fome  trees 
in  this  country)  the  Gummy  principle  exudes 
fpontaneoully,  in  the  form  of  tears,  from  the 
bark  of  trees ; as  the  gum  Arabic  from  the 
Egyptian  fpiny  mi  mo  fa,  (Mimofa  Nilotic  a Lin - 
ncei)  the  Senegal  gum  from  various  fpecies  of 
trees,  near  the  river  Senegal ; the  cherry  gum, 
from  the  cherry-trees ; and  the  gum  tragacan- 
tha,  from  the  NJlragalus  Tragacantha . It  is 
alio  abundant  in  the  leaves  of  the  Malva  ro - 
tundi folia,  or  round  leaved  mallow  ; and  in  the 
feeds  of  quinces,  &c.  When  the  refinous  prin- 
ciple, hereafter  to  be  defcribed,  is  mixed  with 
the  gummous,  it  is  called  the  Gummi-refaious 
principle , of  which  nature  is  the  gum  afta-fcetida 
which  exudes  from  the  Ferula  ajffa-fcetida  ; gum 
galbanum,  from  the  j Bub  on  galbanum  ; alfo  am- 
moniacum,  fcammony,  gomboge,  euphorbium, 
myrrh,  bdellium,  opoponax,  farcocolla,  and 
jftorax,  which  exude  from  their  refpecftive  trees. 

The  antherse  of  almoft  every  plant  abound 
with  the  Ceraceous  or  waxy  principle,  and  a 
great  quantity  is  obtained  from  the  fruit  of  the 
Myrica  cerifera,  Croton  cebifera , and  from  lau- 
rel berries. 
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The  ftigmata  of  moft  flowers  continually  fe- 
Crete  the  Melleous  principle  upon  their  furfaces ; 
and  in  fome  plants,  as  the  Fritellaria  regia,  he. 
it  even  colle6ls  into  drops.  Chemiftry  de- 
monftrates,  that  this  principle  conflfts  of  fugar, 
diflolved  in  mucilage ; and  balfams  are  found 
in  the  netflaria  of  fome  plants  containing  grains 
of  cryftallized  fugar. 

If  the  roots,  leaves,  barks,  he.  of  feveral 
plants  be  put  into  fpirit  of  wine,  fuffered  to 
ftand  a few  days,  and  the  fpirit  then  evaporated ; 
the  Refmous  principle  is  obtained.  Sometimes  it 
exudes  fpontaneoufly  in  the  form  of  drops, 
from  the  bark  of  trees  ; as  the  gum  maftich, 
anime,  olibanum,  benzoe,  elemi,  fandrach,  gui- 
acum,  ladanum,  tacamahacca,  and  fanguis  dra- 
conis,  which  are  found  adhering  to  the  trunks 
of  their  refpeftive  trees. 

If  inciflons  be  made  in  the  trunk  of  balfa- 
miferous  vegetables,  as  the  Copaifera  officina- 
lis, Amyris  gileadenfis , Toluifera  balfamum , Fi- 
nns balfamea , he.  their  feveral  juices  flow  out ; 
and  not  unfrequently  fpontaneoufly.  By  che- 
mical analyfls  thefe  balfams  are  found  to  con- 
flfl:  of  a peculiar  refin,  diflolved  in  ethereal  oil. 

By  fplitting  the  trunk  of  the  camphor  trees, 
Lauras  camphor  a and  JumatrenJis , which  grow  in 
China,  Japan,  the  ifles  of  Borneo,  Sumatra, 

c 4 Ceylon, 
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Ceylon,  &c.  very  large  and  pure  tears  of  Cam- 
phor are  found  between  the  barks,  which  are 
the  mofb  pure  ; but  that  in  the  fhops  is  ob- 
tained from  every  part  of  the  tree,  by  put- 
ting the  branches,  &c.  into  an  iron  alembic 
with  water,  covered  over  with  a capital  con- 
taining ropes  of  rice  draw,  and  thus  expofed 
to  heat.  The  camphor  in  this  manner  is  fub- 
limated  in  greyiih  grains,  and  thefe  again  unite 
into  larger  pieces.  This  Principle  (which,  in 
fome  of  its  properties,  is  nearly  allied  to  vo- 
latile oils,  but  widely  different  from  them  in 
others,  as  is  explained  in  chemiftry)  is  alfo 
obtained  in  a fmall  quantity  from  the  roots  of 
the  cinnamon  tree,  zedoary,  thyme,  rofemary, 
fage,  and  many  other  labiated  plants,  either  by 
decodtion,  or  by  diftillation  ; from  the  fruit 
of  the  Amomum  repens , called  cardamoms  ; 
from  the  leaves  of  the  rofemary  plant,  Mala- 
leuca  leucadendra , pepermint,  marjoram,  thyme, 
anemone,  and  fennel. 

The  Saccharine  principle  is  detected  by  the 
tafte  in  many  vegetables,  efpecially  in  dates, 
figs.  111 i quae  dulces,  caliia  in  the  pod,  rai- 
firis,  apples,  quinces,  plums,  cherries,  mul- 
berries, currants,  &c.  but  the  plant  in  which 
it  exifts  in  the  greateft  quantity,  and  from 
which  it  is  obtained  for  economical  pur- 

pofes. 
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pofes,  is  the  Arundo  faccharifera , or  fugar  cane, 
which  is  bruifed  between  iron  cylinders  in  the 
Weft  and  Eaft  Indies,  where  it  is  cultivated ; 
the  juice,  called  Melaffes,  is  then  expreffed, 
and  by  feveral  operations  made  into  fugar. 
The  trunks  of  the  Acer  faccharifera  and  Frax- 
inus  ornus  alfo  afford  this  principle  very  large- 
ly ; as  is  evident  from  the  quantity  of  manna, 
which  fpontaneoufly  flows  every  feafon  from 
their  barks.  It  may  likewife  be  obtained  from 
carrots,  parfnips,  the  roots  of  dandelion,  ferns, 
liquorice,  &c. 

If  deep  incifions  be  made  in  the  leaves  of 
the  Aloe  focotorina,  or  aloe  plant,  the  Bitter 
principle  flows  profufely  from  the  incifion, 
which  infpiffated  by  the  fun,  forms  the  aloes 
of  the  fhops.  It  predominates  in  wormwood, 
quaflia,  gentian,  Colombo,  ftmarouba  bark,  and 
the  bitter  apple. 

If  the  leaves  of  the  Saponaria  officinalis , or 
foap-wort,  be  dried  and  powdered,  it  wafhes 
greafy  fpots  out  of  linen  with  water,  and  froths 
like  foap.  This  Saponaceous  principle  is  alfo 
found  in  the  nuclei  of  the  Sapindus , the  roots 
of  the  Cichorium , Scorzonera , Tragopogon , Bar- 
dana , China  nodofa , Sarfaparilla , Scahiofa  fuccifay 
Carex  arenaria , Ononis  arvenfisy  and  AJlragalus 
exfcafus . 
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If  the  pericarpium  of  the  Palaver  fomnife - 
rum  be  wounded,  a juice  flows  from  the  inci- 
lion,  is  infpiffated  by  the  heat  of  the  fun 
(which  in  Turkey,  where  the  plant  is  culti- 
vated, is  very  powerful),  and,  when  the  poppy 
ceafes  to  afford  any  more,  is  collected  by  the 
Turks  for  fale.  This  Narcotic  principle  is  called 
Opium  in  the  poppy,  and  only  refldes  in  the 
feed  veffel.  That  obtained  in  this  country 
would  appear  to  be  as  powerful  as  the  opium 
imported  from  abroad,  and  may,  by  cultiva- 
tion, be  collected  in  confiderable  quantities. 
I wounded  feveral  poppies,  lafl:  year,  with  the 
point  of  a needle,  and  each  afforded  a grain 
and  a half,  many  three  grains.  If  thefe  punc- 
tures or  incifions  were  made  in  twenty  diffe- 
rent places  of  the  lame  poppy,  half  a drachm 
would  be  collected ; and  as  an  acre  of  ground 
will  produce  many  thoufand  poppies,  the  quan- 
tity would  be  very  confiderable.  The  leaves 
of  the  Tobacco  plant,  Hemlock,  Lauro-cerafus , 
&c.  afford  a flmilar  principle ; and  thofe  of 
the  Stramonium , Hyofciamus , Belladonna , and 
LaBuca ; the  feeds  of  Coryander;  and  the  ftig- 
mata  of  the  Crocus  alfo  contain  it  in  a lefs  de- 
gree. 

If  the  leaft  portion  of  the  Arum  feguinum , or 

dumb  cane,  be  put  on  the  tongue,  the  perfon 

will 
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will  experience  the  moft  dreadful  fenfations 
on  the  part  for  feveral  days  after,  fo  powerful 
is  its  Acrid  principle.  The  Arum  maculatum , or 
Cuckow  pint,  Cochlearia  armoracia , or  horfe 
radifh,  impart  the  fame  fenfation,  but  far  lefs 
powerfully.  It  relides  alfo  in  the  root  of  the 
S cilia  maritima , or  fquill,  Helleborus  niger , and 
Veratrum  album  ; in  the  fruit  of  the  Momordica 
elaterium ; in  the  feed  of  the  Sinapis  and  Piper  - 
in  the  pericarpium  and  feeds  of  the  Capficum 
annuum  ; and,  laftly,  in  every  part  of  the  Cicuta 
• virofa , Aconitum  napellus  and  camarum , all  the 
Euphorbia  or  fpurges.  Ranunculi  or  butter  cups. 
Anemones  and  Clematides. 

The  AJlringent  principle  (which  chemiftry  de- 
monftrates  to  conlift  of  the  gallic  acid,  and  the 
gummous  principle)  is  found  in  a vaft  variety 
of  vegetables,  but  more  particularly  in  the  galls 
of  the  Oak,  the  infpiffiated  juice  of  the  Mimofa 
catechu , called  terra  japonica,  the  bark  of  the 
fruit  of  the  Pomegranate  and  Walnut,  the  cor- 
tex of  the  Cinchona  officinalis , called  Peruvian 
bark,  that  alfo  of  the  Quercus  cerrix  and  robury 
Be  tula  alba , JEf cuius  hippocajtanus , Ulmus  cam - 
pejlris , Salix  caprea , fragilis  and  pentandria , 
Fraxinus  excelfior , &c.  &c.  It  refides  likewife 
in  the  wood  of  the  Ccefalpina  brafilienfis  and 
ILematoxylon  campechiana  ; the  root  of  the  Tor- 

mentilla 
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mentilla  ereffia ; the  leaves  of  the  Thea  bohea> 
Betula  alnuSy  and  Arbutus  uva  urfi ; and  in  the 
petals  of  the  Rofa  centifiora,  gallica , canina , and 
Punica  granatum. 

All  vegetables  afford  the  Colouring  principle ; 
it  therefore  muft  be  very  various.  The  art  of 
dying  depends  upon  the  knowledge  of  this  prin- 
ciple. If  the  flalk  of  the  Indigofer  a tinfforia,  or 
indigo  plant,  be  macerated  in  water,,  it  affords, 
by  precipitating  the  faeculum,  a beautiful  blue 
colour,  called  Indigo.  It  may  alfo  be  obtained 
from  the  If  alls  tinttoria , or  common  woad,  Li- 
chen roccella  and  parellus,  and  the  Croton  tine - 
torius . In  the  root  of  the  Rubia  tin&orum , or 
madder,  Anchufa  tinftoria , or  alkanet  ; and  in 
the  wood  of  the  Fernambucus  or  Ccefalpina  vef- 
caria , this  principle  is  red.  Laflly,  the  Car - 
thamus  tinBorius,  Crocus  fativus , Serratula  tine - 
toria , Amomum  curcuma , Refeda  luteola , Trigo - 
nella  feenum  gr<ecum,  Genifta  tinBoria , and  Bixa 
arenella , afford  in  the  fame  manner,  a yellow 
faeculum. 

Chemiftry,  to  which  we  are  indebted  for  all 
our  knowledge  of  the  principles  of  plants,  has 
of  late  made  many  curious  and  valuable  acqui- 
fit  ions  in  regard  to  the  nature  of  the  Acid  prin- 
ciple, which,  it  has  taught  us,  is  various.  From 
the  vegetable  kingdom  are  obtained  the  citric, 

malic. 
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malic,  oxalic,  tartaric,  gallic,  and  benzoic  acids. 
The  citric  acid  is  obtained  from  the  fruit  of 
the  Citrus  medica  and  aurantium , Limonia  act - 
dijfima , Berberis  vulgaris , Punica  granatum , Ru- 
bies idrfus,  Ribes  rubra  and  groffularia , Finns  ce- 
rafus , and  Vaccinum  myrtillus.  The  malic  re- 
fides  in  the  fruit  of  the  and 

Fragaria  vefca , Rubus  chanuemorus , Vacci- 
mum  myrtillus , and  Sambucus  nigra . The  oxa- 
lic, in  the  leaves  of  the  Oxa/is  acetocella  and 
corniculata , Geranium  robertianum  and  aceto- 
fum  ; in  the  root  of  the  Rhamm  rhabarbarum , 
Bryonia  alba , and  Helleborus  niger ; the  Bole- 
tus fuberofus  alfo  exudes  an  acidulous  humour, 
which,  infpiffated  by  the  rays  of  the  fun,  goes 
into  very  pure  cryftallized  oxalic  acid.  The 
tartaric  is  found  in  the  fruit  of  the  Tamarindus 
gallica , and  in  the  root  of  the  Rurnex  acetofa , 
and  others.  The  gallic  acid  is  detected  in  all 
aftringent  plants,  combined  with  the  gummous 
principle.  Laftly,  the  benzoic  acid  is  ob- 
tained from  gum  benzoe  and  balfam  of  Peru, 
and  lies  concealed  in  the  balfam  of  Tolu  and 
in  Storax. 

The  Alcaline  principle  of  vegetables  is  of 
three  kinds,  namely,  ammoniac,  foda,  and  pot- 
afh.  The  former  refides  in  ethereal  oils,  and 
moft  nafturcine  plants ; for  it  is  obtained  dur- 
ing 
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ing  diftillation  by  the  addition  of  the  car- 
bonate of  potalh.  or  fixed  alkali.  Soda  is  pre- 
fent  in  the  afhes  of  all  maritime  plants  •,  and 
Potalh  is  obtained  from  the  allies  of  plants  not 
maritime. 

The  Neutral  falts  from  the  vegetable  king- 
dom, are  various.  The  Hyofciamus , Borago, 
Nicotiana , Helianthus  annuus , Mefembry  until  e- 
mum  cryjl allinum , Millefolium , and  Fumaria , af- 
ford nitrate  of  potalh  a.  The  Tamarindus  gaU 
licay  the  fulphat  of  fodab.  The  muriate  of  fo- 
dac  is  obtained  from  the  Salicornea  herbacea , 
from  the  leaves  of  the  American  tree  called 
Cerciba,  which  abounds  fo  much  with  it,  that 
one  leaf  is  fuflicient  to  fait  a fallad.  There  are 
alfo  plants  of  this  nature  growing  in  the  Pro- 
vince of  Jago,  which  is  far  diftant  from  the 
fea  ; and  what  is  wonderful,  not  a particle  of 
fait  can  be  obtained  from  the  foil,  in  which 
they  grow.  The  cinders  of  many  vegetables 
afford  the  fulphat  of  potalh  d. 

The  Rlueum  rhabarbarum  conceals  the  1 Me- 
diate faline  principle , for  fulphat e and  oxylat  of 
lime  are  obtained  from  it ; and  the  Zea-mays , 

a Nitre.  b Glaubers  fait,  or  Sal  Mirabile. 

c Culinary  or  Sea  fait.  d Vitriolated  Tartar. 
c Gypfum. 
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or  Indian  corn.,  affords  muriate,  and  nitrite  of 
magnefia. 

Laft'ly,  the  Extractive  principle  is  given  out 
by  all  plants,  which,  with  the  ligneous  princi- 
ple, is  as  yet  not  fufficiently  known  in  che- 
miftry. 

* < 

THE  EXTERNAL  QUALITIES  OF 

PLANTS. 

To  this  head  principally  are  referred  the  co- 
lour, tafle,  fmell,  confiflence,  and  magnitude. 

The  colour  of  plants  feems  to  depend 
upon  the  colouring  principle,  the  quantity  of 
vital  air,  and  light ; and  is  proper  to  various 
parts  of  the  fame  plant : thus  if  the  exhalation 
of  plants  be  prevented,  and  the  light  intercept- 
ed, the  green  colour  of  the  plant  is  changed 
into  a white. 

The  taste  depends  upon  the  different  prin- 
ciples which  conftitute  the  humours  of  the 
plant,  and  is  different  not  only  in  different 
plants,  but  in  different  parts  of  the  fame  plant. 

The  smell  alfo  is  of  different  natures,  ac- 
cording to  the  part ; and  depends  upon  the  vo- 
latile principle  exhaling  from  the  plant. 

The  consistence  of  plants  is  various,  as 
downy,  membranous,  carneous,  arid,  &c.  which 

are 
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are  perceptible  to  the  touch.  Young  plants 
are  moftly  mucilaginous,  but  as  they  grow, 
become  hard  ; yet  many  flourifh  in  continual 
foftnefs,  as  the  Tremella , and  fome  are  fo  hard 
as  to  fink  in  water,  as  the  Iron  wood,  which 
grows  in  the  ifland  of  Ceylon. 

When  the  fimple  fibres  of  a plant  are  ag- 
grandized, as  far  as  the  nature  and  arrange- 
ment of  its  elements  will  admit,  the  fibre  ceafes 
to  receive  the  nourifhment  deftined  for  its  in- 
creafe  ; and  the  alimentary  principles  only  re- 
place what  is  diffipated  by  the  tranfpi ration 
and  fecretions  of  the  plant : every  plant,  there- 
fore, has  a prefcribed  increase  or  meafure - 
merit.  The  Ficus  indie  a,  by  reafon  of  the  ra- 
mifications fent  off,  and  concreted  with  the  pri- 
mitive trunk,  infenfibly  acquires  a confidera- 
ble  thicknefs,  whofe  diametric  fe<5Hon  is  twen- 
ty, or  even  thirty  cubic  feet.  Laftly,  there  are 
accounts  given  of  fome  plants,  fcarcely  vifible 
to  the  naked  eye ; and  of  trees,  fo  large  as  to 
afford  by  their  branches  covering  for  two  hun- 
dred men. 
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THE  NATIVE  PLACE  OR  SITUATION 

OF  PLANTS. 

Plants  from  their  fituation  have  been  divided 
into  terrene*  fubterranean*  aquatic*  parafitic* 
indigenous*  and  exotic. 

The  whole  furface  of  the  earth*  the  bottom 
of  the  fea*  and  even  fubterranean  paffages*  are 
furnifhed  with  plants. 

THE  USE  OF  PLANTS. 

It  is  not  intended  to  enter  fully  into  the  ufes 
of  the  vegetable  kingdom*  as  it  would  far  ex- 
ceed the  limits  of  the  prefent  publication*  be- 
ing alone  fufficient  to  form  a volume  ; it  fhall 
therefore  be  conlidered  under  three  general 
heads*  namely.  Diet*  Economy*  and  Medicine. 

The  vegetables  which  afford  diet  to  man 
and  beads  are  numerous ; indeed  it  would  ap- 
pear that  every  plant  was  intended  to  afford  a 
nourifliment,  either  to  man*  bead:*  or  infedt ; 
for  where  is  the  plant  by  which  the  one  or  the 
other  is  not  nourifhed  ? Thus*  cereal*  olerace- 
ous*  leguminous  plants  and  fruits  are  collected 
for  man,  and  by  his  induftry  converted  into 
wholefome  food  and  pleafant  drinks.  Thus, 
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cattle  feed  upon  grafs  ; birds  eat  with  impu- 
nity, feeds,  &c.  which  are  deleterious  to  man  ; 
and  thus  alfo  infedfs  devour  that  which  is  re- 
fufed  by  the  former. 

The  fubftances  afforded  by  the  vegetable 
kingdom,  for  Economical  purpofes , are  various. 
To  hemp,  flax,  cotton,  & c.  we  are  indebted 
for  clothing ; and  the  Americans,  and  other 
lately  difcovered  nations,  make  cloth  as  fine 
as  filk,  by  merely  beating  out  and  preparing 
the  bark  of  the  Phormix  tenax  and  Morns  pa - 
pyriferus . To  the  oak-tree  we  are  indebted 
for  our  fliips,  by  which  we  are  enabled  to  crofs 
the  ocean,  and  colledf  riches  from  every  quar- 
ter of  the  globe  : and  in  many  places,  even  in 
the  prefent  day,  perfedf  houfes  are  built  of 
wood  alone.  Many  nations  have  no  fire  but 
that  which  is  made  of  wood,  or  foft  plants,  as 
turfs,  &c.  And  laftly,  the  wooden  uteniils  in 
ufe  in  this,  and  every  other  country,  are  nu- 
merous. 

Mankind  have  by  experiments  become  ac- 
quainted with  the  medicinal  properties  of  the 
far  greater  part  of  the  vegetable  kingdom, 
and  have  felected  a confiderable  number  of  the 
moft.  efficacious,  which,  by  experience,  are 
found  to  cure  particular  difeafes. 

CHAP. 
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CHAR  HI. 

Of  the  natural  Functions  of  Plants namely,  Ah - 
forption  of  Nutriment — Nutrition — Growth  or 
Increafe — Secretion  of  the  humours , and  tran 
fpiration  of  Plants, 


THE  NATURAL  FUNCTIONS  OF 

PLANTS . 

Vegetables  have  a very  great  analogy 

to  animals,  in  regard  to  the  functions  by  which 
they  are  nourifhed  and  increafed,  and  which, 
on  that  account,  are  called  natural.  Under 
the  head  of  natural  funftions,  therefore,  are 
confidered  the  abforption  of  nutriment,  the 
nutrition,  growth  or  increafe,  fecretion  of.  the 
humours,  and  the  tranfpiration  of  plants. 
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THE  ABSORPTION  OF  NUTRIMENT. 

The  ofcula  of  the  abforbent  veflels,  on  the 
furface  of  the  plant,  take  up  a nutritious  juice, 
and  convey  it  to  the  different  parts. 

The  furface  of  a plant  has  two  fets  of  ab- 
forbents,  which  conftitute  the  absorbent 
organ  of  vegetables  ; the  ofcula  of  the  radi- 
cles of  the  roots,  and  thofe  on  the  furface  of 
the  leaves. 

The  root  imbibes  the  nutritious  juices  from 
the  earth,  by  means  of  its  abforbent  ofcula, 
as  long  as  it  remains  tender ; but  as  foon  as  it 
becomes  ligneous,  it  emits  radicles  on  every 
fide,  which  continue  the  abforption,  and  con- 
vey it,  firft  to  the  root,  and  then  to  the  whole 
plant.  Thus,  if  a plant,  or  tree,  be  tranf- 
planted,  it  fucceeds  with  greater  certainty,  the 
more  abforbent  radicles  are  preferred  with  the 
root. 

The  Leaves  abforb  humours  from  the  air,  in 
the  fame  manner,  as  the  radicles  do  from  the 
earth,  and  convey  them  to  the  other  parts  of 
the  plant,  as  will  be  fufficiently  obvious  from 
the  following  obfervations. 

Plants  which  grow  tabid  by  the  heat  of  the 
day,  revive  in  the  night-time  by  the  dew, 

which 
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which  cannot  be  attradfed  by  any  other  organ 
than  the  leaves. 

Leaves  lying  in  the  water,  or  on  its  furface, 
preferve  their  greennefs  ; but  immediately  be- 
come yellow,  if  fpread  over  with  oil  or  var- 
nifh,  by  which  the  abforbent  veflels  on  the  leaf 
are  obftru<fted. 

The  whole  plant  is  enervated,  if  deprived  of 
its  leaves. 

Laftly,  the  CaBi  and  Seda,  although  they 
have  very  fmall  roots  in  proportion  to  their 
lize,  and  grow  on  the  dried:  hills,  are  very 
fucculent. 

The  Leaves  of  plants,  efpecially  their  infe- 
rior furfaces,  are  furnifhed  with  innumerable 
villi ; thefe  villi  are  their  abforbing  veflels. 

By  means  of  the  abforbent  fyftem,  the  wa- 
ter is  diftributed  to  every  part  of  the  plant, 
and  conftitutes  its  principal  aliment  ; deprived 
of  this  univerfal  fluid,  the  plant  droops  and 
dies,  but  by  its  influence  is  not  only  nourifh- 
ed,  and  the  veflels  of  the  whole  fabric  dilated, 
but  it  contributes  greatly  to  irritate  the  lan- 
guifhing  fibres,  and  thus  to  augment  the  vital 
power  of  the  veflels.  By  means  of  this  fyftem 
of  veflels,  the  atmofpheric  air,  which  is  eflen- 
tial  to  vegetation,  is  alfo  abforbed  ; for  plants 
in  vacuo  cannot  be  evolved  from  the  feed,  nor 
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can  they  afterwards  vegetate.  This  moft  pro- 
bably is  the  reafon  why  feeds  buried  very  deep 
in  the  earth,  do  not  vegetate,  but  die. 

It  appears  from  the  following  obfervations 
that  the  two  airs,  of  which  our  atmofphere  is 
compounded,  are  abfolutely  neceffary  to  the 
nourifhment  of  vegetables ; I mean  the  vital 
air  or  oxygen,  and  the  mephitic  air  or  azot. 

Plants  placed  in  vital  air  grow  larger,  be- 
come more  powerful,  and  are  greener  than  in 
atmofpheric.  If  the  feeds  of  the  Phafeolns , Pi - 
Jitm,  or  Lepidium  be  put  into  filicious  earth,  and 
fprinkled  with  water  mixed  with  a fmall  por- 
tion of  the  oxygenated  muriatic  acid  (for  in 
no  acid  does  oxygen  fo  abound  and  fo  laxly 
adhere),  they  germinate  much  fooner  than  if 
fprinkled  with  pure  water  : but  if  feeds  be  im- 
merfed  in  diluted  muriatic  acid,  they  become 
black  and  rugous,  and  never  germinate. 

In  no  kind  of  air,  deprived  of  oxygen,  do 
plants  vegetate ; for  if  they  be  placed  in  azotic 
or  mephitic  air,  carbonic  or  fixed  air,  hydros 
gen  or  inflammable  air,  they  become  flaccid 
by  the  heat  of  the  fun,  and  gradually  die  away. 
In  nitrous  air  plants  become  inactive  in  a few 
hours.  From  this  it  would  appear,  that  the 
portion  of  vital  air  imparts  a natural  ftimulus, 
which  is  highly  neceffary  to  excite  the  fibres, 

and 
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and  fuftain  the  vital  ftrength  of  the  veil'd s of 
plants.  Laftly,  vital  air,  with  the  peculiar 
acidifiable  bales,  generates  the  various  acids 

which  are  found  in  plants. 

The  vegetable  gluten  of  the  fibres  confifts 
of  carbon,  chemically  combined  with  azot,  as 
is  explained  in  Chemiftry : hence  it  follows  that 
the  azotic  air  is  abforbed  by  the  plant ; and 
thus  it  is  that  plants  increafe  fo  rapidly  in  ce- 
meteries, and  other  places  where  animals  and 
vegetables  putrefy  in  large  quantities  on  the 
ground. 

Carbonic  air  diflolved  in  water,  is  alfo  abfo- 
lutely  neceffary  to  the  vegetation  of  the  plant, 
in  order  to  obtain  their  carbonic  principle, 
which  is  a conftituent  part  of  the  fibres,  oil, 
mucilage,  and  other  vegetable  principles. 

Plants  appear  to  obtain  their  caloric , or  mat- 
ter of  heat,  from  the  furrounding  atmofpheric 
air ; thus  the  fhades  of  trees  are  fo  cool ; and 
hence  nothing  is  more  healthy  for  almoft  all 
plants  than  tepid  fhowers,  by  which  they  ob- 
tain water  together  with  this  principle.  Laftlyr 
feeds  do  not  vegetate  in  the  cold,  and  many 
plants  die  in  it. 

Light  alfo  contributes  to  the  life  ol  plants  ; 
for  thofe  which  vegetate  in  atmofpheric  air 
deprived  of  its  light,  as  in  the  night  and  dark 
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places,  become  pale  and  weak  ; but  in  the  day- 
light, firong  and  coloured.  Thus  the  Laffuca 
endivia , tied  up  by  the  gardener,  grows  white 
internally  and  green  externally ; the  Afparagus 
officinalis  covered  with  argillaceous  earth  be- 
comes tender  and  white,  and  increafes  llowly; 
but  if  not  covered,  foon  branches  out,  becomes 
firm  and  faturated  with  a green  colour.  The 
rays  of  light  appear,  likewife,  to  contribute  to 
ftimulate  plants  to  exhale  their  fuperfluous  vi- 
tal air,  and  the  matter  of  light  itfelf  enters  into 
the  compofition  of  plants  with  the  various  gaffies 
or  vapours  they  abforb  from  the  air. 

From  thefe  obfervations,  it  will  appear,  that 
water  and  air  form  the  principal  nourifhment 
of  plants,  and  that  their  different  modifications 
and  refpedlive  adfions  on  the  irritable  fibre, 
are  advantageous  or  deftruftive  to  vegetable 
life. 


THE  NUTRITION  OF  PLANTS. 

The  nutrition  of  plants  is  one  of  the  principal 
actions  of  the  vegetable  economy,  and  is  de- 
fined, that  operation,  by  means  of  which  the 
abforbed  fubftance  is  converted  or  aflimilated 
into  alimentary  matter. 

The  nourifhment  of  animals  is  found  to 
be  compofed  of  principles  analogous  to  thofe 

which 
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which  enter  into  the  nourifhment  of  vegetables. 
It  is  true*  the  alimentary  matter  is  lefs  attenuated 
and  lefs  divided*  when  it  enters  into  the  interior 
of  the  former*  than  when  into  that  of  the  latter. 
The  animal  by  peculiar  powers  decompofes  all 
the  nutritive  fubftances  in  the  prim#  vite,  or 
ftomach  and  inteftines*  into  their  elementary 
parts*  which  chemically  unite  and  form  proper 
alible  fubftances  to  be  abforbed  by  the  patulent 
ofcula.  Nature  performs  the  fame  operations  in 
the  earth*  to  fupply  vegetables  ; for  by  the  pu- 
trefaction of  the  various  inorganic  fubftances, 
their  elementary  principles  are  difengaged  and 
attracted  by  the  mouths  of  the  abforbent  ra- 
dicles. Thus*  vegetables*  like  animals*  are  nou- 
rifhed  by  a ftmilar  fet  of  veffels*  which  in  the 
former  are  fttuated  externally*  but  in  the  latter 
are  placed  internally  in  the  inteftines. 

■ 1 

The  organs  of  nutrition  of  vegetables  (like 
thofe  of  the  circulation  in  animals)  are  the 
moft  active  powers  that  nature  has  bellowed 
upon  them ; for  by  their  actions  the  aliment  is 
converted  into  a peculiar  fluid  (totally  different 
in  its  nature  from  what  it  was  before  its  abforp- 
tion)  called  the  fap,  which*  in  confequence  of 
this  action,  becomes  endowed  with  the  vital 
principle.  This  animated  alimentary  matter, 
univerfally  diftributed*  ferves  for  the  nutrition* 

develope- 
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developement,  and  reprodudtion  of  vegetable 
fubftances,  in  which  refpedl  it  is  perfectly 
limilar  to  the  blood  of  animals.  It  ferves  for 
nutrition,  by  its  intimate  penetration  into  every 
part  of  the  plant,  and  for  its  developement  by 
its  foftening  the  parts,  and  rendering  them  duc- 
tile enough  to  admit  of  extenlion  and  increafe. 

The  manner  in  which  the  different  parts  of 
plants  receive  the  nutritious  juice,  has  never  as 
yet  been  fatisfadforily  demonftrated.  The  fol- 
lowing experiments,  it  is  prefumed,  may  tend 
to  throw  fome  light  upon  the  fubjedt. 

If  a very  fucculent  plant,  as  the  Sempervivum 
teftorum , or  common  houfe-leek,  the  Sedum  te- 
lepkium  or  acre , when  they  begin  to  emit  flori- 
gerous  peduncles,  be  placed  in  a warm  and 
perfectly  dry  place,  after  cutting  the  root;  then 
not  only  the  peduncles  are  obferved  increafing, 
but  the  flowers  alfo  gradually  unfold,  and  very 
often  bear  fruit.  In  the  mean  time,  the  infe- 
rior leaves  gradually  die  away,  and  then  the 
fuperior,  until  they  are  all  deprived  of  their 
nutritious  juice,  and  nothing  remains  but  the 
epidermis  and  a few  parenchymatous  veflels. 

The  fame  phenomena  are  obferved  in  the 
drying  of  plants  (when  uninjured)  to  be  put 
into  an  herbarium. 

Secondly,  the  inferior  leaves  of  plants  left  in 

their 
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their  native  foil  become  arid  when  the  flowers 
blow,  and  all  the  leaves  gradually  dry  and  fall, 
as  loon  as  the  fruit  is  quite  ripe. 

Thirdly,  fucculent  plants  in  very  dry  places, 
and  in  very  warm  countries  upon  a defeat  of 
rain,  appear  to  live  in  the  fummer  months  upon 
the  nutritious  juice  of  the  leaves  alone.  The 
bulbs  alfo  of  bulbous  plants  feem  to  prepare  a 
nutritious  juice  for  the  ftem,  leaves,  and  flow- 
ers ; for  as  foon  as  thefe  parts  are  evolved,  the 
bulbs  wafte  away. 

Fourthly,  plants  without  leaves,  as  the  Cattl 
and  Cufcuta , confift  of  a carneous  fubftance,  fl- 
milar  to  the  parenchyma  of  leaves,  which  would 
appear  to  be  their  nourifhment ; for  the  juice  in 
this,  as  it  were,  flefhy  fubftance  is  elaborated  to 
fupply  the  parts  of  fructification  of  the  plant. 

From  thefe  obfervations,  it  is  evident,  that 
chyme  is  carried  through  the  abforbent  ofcula 
into  the  fuccous  veflels,  of  which  they  are  a 
continuation  ; and  by  the  pneumato-chymife- 
rous  veflels  into  the  parenchyma  of  the  leaves  ; 
there  to  be  changed  into  a nutritious  juice  by 
the  vital  principle : and  thus  prepared,  to  be 
carried  to  all  the  other  parts  of  the  frudlifica- 
tion,  through  their  proper  veflels,  and  inferted 
by  the  fame  power  into  all  the  fibres,  or  to 
lerve  for  the  various  fecretions. 

In  this  mode  then,  all  the  parts  of  a plant 

are 
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are  nourifhed,  the  veffels  elongated,  and  the 
whole  plant  increafed ; and  thus  nutrition  ap- 
pears to  be,  the  continued  power  of  the  For- 
mative nifus #,  by  which  the  plant  was  generat- 
ed from  the  feed,  and  by  which  it  is  increafed 
and  preferved  by  nutrition  until  it  perifh. 

The  leaves  of  plants  being  thus  fupplied 
with  parenchyma,  which  is  the  receptacle  for 
the  nutritious  juice,  may  with  propriety  be  con- 
fidered  as  analogous  to  the  adipofe  paniculus  of 
animal  bodies. 

When  the  fruit  of  plants  is  ripe,  nutrition 
and  increafe  ceafe,  and  the  veffels  gradually 
become  ligneous  and  impervious. 

THE  GROWTH  OR  INCREASE 
OF  PLANTS. 

Many  ingenious  theories  have  been  invented 
with  a view  to  explain  the  myftery  of  the 
growth  of  organic  bodies.  When  it  is  once 
well  underflood  how  a limple  fibre  increafes 
and  extends  itfelf,  it  will  be  comprehended  how 
a grain  becomes  a tree,  and  an  egg  produces 
an  animal. 

Experiments  may  be  made  to  difcover  the 
laws,  which  organic  bodies  obferve  in  their 

* See  Profeflor  Blumenbach's  Treatife  on  Generation, 

/ 

tranflated  from  the  German  by  Dr.  Crichton. 

growth 
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growth  or  increafe ; anexadf  fcale  may  be  formed 
of  their  refpedfive  extenfions;  oblervations  may 
be  made  on  the  interior  ftrudlure  of  fuch  bo- 
dies, and  on  the  manner  in  which  the  organs 
feparate  and  diffribute  their  refpedfiVe  juices  ; 
and  the  adfion  of  the  veffels  and  the  motion  of 
the  humours  may  be  reduced  to  calculation. 
All  this  knowledge,  though  precious,  does  not 
fuffice  to  diffipate  the  darknefs  which  involves 
the  mechanifm  of  increafe,  by  which  is  under- 
ftood,  when  applied  to  vegetables,  the  evolu- 
tion of  parts  which  conffitute  the  plant ; for  if 
the  feed  be  obferved  in  the  microfcope,  it  will 
appear  that  it  has  in  miniature  all  the  parts  ef- 
fential  to  form  the  future  tree. 

In  order,  therefore,  to  render  this  part  of  the 
phyliology  of  vegetables  as  clear  as  its  nature 
will  admit,  it  is  neceffary  to  examine  the  for- 
mation of  the  feed  ; to  demonftrate  the  ufes  of 
its  different  parts ; and  to  accompany  it  from 
the  time  it  begins  to  vegetate,  until  it  arrive 
at  a ftate  of  maturity. 

The  feed  is  compofed  of  two  ejfential  parts, 
namely,  the  cotyledon  and  corcule. 

The  Cotyledon  is  that  farinaceous  mafs,  for 
the  moll  part  feparable  into  two  lobes. 

The  Corcule  is  a fufiform  body  immerfed  in 
the  vertex  of  the  cotyledon.  It  may  with  pro- 

priety 
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priety  (as  will  hereafter  be  explained)  be  confi- 
dered  as  the  true  embryo  of  the  plant*  and 
confifts  of  two  parts*  the  plumule*  bud  or 
gem*  and  the  roftel ; the  firft  immerfed  in  the 
cotyledon*  the  other  projecting  from  it*  as  is 
explained  in  the  anatomy  of  the  feed*  page  io. 

If  the  feed  of  the  Phafeolus  be  put  into  wa- 
ter* after  a fhort  time  it  begins  to  fwell*  and 
becomes  turgid*  on  account  of  the  water  ab- 
forbed  through  the  pores  of  the  cuticle  of  the 
feed,  which  by  the  afliftance  of  the  vital  power 
diffolves  the  farinaceous  matter  in  the  cotyle- 
don. The  cuticle  of  the  feed*  incapable  of 
further  diftenfton*  is  then  ruptured*  and  the 
corcule  unfolds  itfelf  into  the  roftel  and  plu- 
mule. The  roftel*  which  contains  the  rudi- 
ments of  the  root  and  its  ramifications*  foon 
pierces  the  earth*  and  is  gradually  prolonged 
into  the  root ; and  the  plumule  (which  con- 
tains the  rudiment  of  the  future  ftem*  branches* 
leaves*  flowers*  &c.)  advances  flowly*  and  at 
length  afcends  through  the  earth. 

As  this  little  plant*  as  foon  as  it  is  evolved 
from  the  feed*  wants  organs  and  ftrength*  by 
which  it  may  attradl  its  nourifliment*  nature 
lias  placed  a farinaceous  matter  in  the  cotyle- 
don of  the  very  feed*  which  is  diflolved  by  the 
abforbed  fluid  into  a nutritious  mucilage*  and 

carried 
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carried  by  the  veffels  of  the  cotyledon  to  the 
corcule  of  the  plant  for  its  firht  nourifhment. 
Thus.,  if  a feed  have  no  farma,  or  if  what  it  has 
be  corrupted,  it  never  becomes  a plant. 

When  the  farinaceous  mucilage  is  con- 
fumed,  the  cotyledons  are  changed  into  femi- 
nal  leaves ; conveying  the  nutritious  juice  to 
the  new  plant,  until  it  has,  at  length,  acquired 
fuhfrcient  ftrength  to  gather  aliment  from  the 
earth  by  its  own  proper  radicles ; then,  and 
not  before,  the  feminal  leaves,  like  the  placenta 
in  animals,  are  no  longer  neceffary,  and  having 
exhaufted  their  nutritious  juice,  they  become 
dry  and  fall  off. 

The  analogy  between  the  animal  and  vege- 
table, in  this  refpeif,  is  better  illuftrated  in  the 
tender  almond,  which  enclofes  a ropy  fub- 
ftance,  very  fimilar  to  the  yellow  of  the  egg, 
covered  over  with  a vehicle  ; which  vehicle  is 
lubricated  with  a tranfparent  liquor,  fimilar  to 
the  white.  Thofe  who  are  acquainted  with 
the  formation  of  the  ovula  of  animals,  will  im- 
mediately perceive  this  wonderful  fimilitude. 

When,  by  a certain  famulus  to  the  latent 
vital  principle,  vegetation  commences,  the  vef- 
fels may  be  feen  ramifying  on  the  interior  of 
the  lobes  *. 

* I have  in  contemplation  the  publication  of  home  very* 

beautiful 
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It  is  a very  lingular  phenomenon,  and  as  yet 
has  never  been  explained,  that  the  feed,  placed 
in  whatever  dire&ion  in  the  earth,  always  turns 
itfelf  fo,  that  the  roftel,  which  forms  the  root, 
branches  and  radicles,  grows  downwards,  and 
the  plumule,  which  is  to  form  the  trunk,  &c, 
proceeds  upwards 

Thus  it  appears  that  the  fame  evolution 
which  conducts  an  animal  to  that  ftate  of  per- 
fection which  is  proper  to  it,  accompanies  a 
vegetable  ; which,  like  the  animal,  may  alfo  be 
detected  in  miniature  in  the  feed  or  bud 

Having  thus  demonflrated  the  evolution  of 
the  feed,  the  growth  of  the  root  fhall  next  be 
conlidered,  and  then  that  of  the  Item. 

beautiful  drawings  from  plants,  illuftrative  of  the  various 
changes  the  feed  undergoes  before  it  arrives  at  a Rate  of  ma- 
turity, and  exhibiting  the  different  coverings,  veffels.  See. 
&c.  of  vegetables. 

* It  is  from  this,  and  other  very  furprifing  phenomena 
hereafter  to  be  mentioned,  that  feveral  authors  have  offered 
many  ingenious  fpeculations  on  the  perceptivity  of  vege- 
tables. 

f The  flowers  of  the  Pear  tree  in  bloom  in  the  fpring  are 
vifible  the  preceding  year.  The  fagacity  of  fome  obfervers 
has  pierced  this  cloud,  and  furprifed  nature  occupied  in  pre- 
paring her  future  productions.  Some  have  gone  ftill  further 
in  their  refearches,  and  have  found  in  the  bulbous  roots  of 
plants  the  rudiments  of  the  future  vegetable. 


The 
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The  root  at  firft  advances  more  rapidly  than 
the  ftem ; for  an  oak  plant  a foot  and  a half 
high  has  a root  four  feet  in  length.  If  the 
principal  root  be  mutilated,  the  plant  emits  ra- 
dicles in  every  direction  ; which  always  grow 
fafter  than  if  the  root  had  remained  perfedl. 
The  radicles  at  firft  do  not  receive  any  confi- 
derable  increafe ; but  foon  after  augment  into 
a body  almoft  equal  to  the  principal  root,  and 
then  protrude  new  lateral  radicles. 

The  roots  are  prolonged  at  the  extreme 
apex,  as  will  appear,  if  any  root  be  coloured 
with  varnifh  in  different  places ; and  it  is  well 
known,  that  the  radicles  always  lhoot  out  in 
that  part  where  the  earth  is  moft  humid,  fo 
that  walls  are  frequently  overturned  by  the 
power  of  the  roots  penetrating  towards  moift 
places. 

The  trunk  of  vegetables  is  expanded 
throughout  its  whole  length,  and  not,  like  the 
root,  at  the  apex  only  ; for  if  the  tender  ftem 
of  a plant,  at  the  beginning  of  fpring,  be  co- 
loured  over  with  varnifh,  and  marked  in  dif- 
ferent places,  the  marks  will,  after  a.  few 
months,  be  obferved  to  have  receded. 

In  annual  plants  the  expanlion  of  the  ftem 
in  length  continues  until  the  explication  of  the 
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flowers  ; then  the  fibres  of  the  ftalk  begin  to 
be  indurated,  and  at  length  gradually  become 
dry. 

In  perennial  plants  the  increafe  of  the  ftem 
continues  until  the  leaves  fall  in  Autumn, 
whilft  a gem  or  bud  arifes  in  the  apex,  in 

N. 

which  the  rudiment  of  the  new  ftem  during 
winter  increafes  flowly  until  the  following 
fpring  ; when,  calling  off  its  winter  involucra, 
it  continues  the  increafe  of  the  ftem  in  the 
lame  way  as  the  inferior  part  increafed  during 
the  former  years  : for  in  that  place  where  a 
bud  is  feated,  a tumour  extends,  which  is  fo 
continued  with  the  new  ftem  as  fcarcely  to 
leave  any  veftige. 

The  increafe  of  the  ftem  in  breadth  does 
not  arife  from  the  dilatation  of  the  ligneous 
ftrata,  but  from  the  generation  of  new  ftrata, 
which  are  annually  depofited  by  the  veflels  of 
the  bark.  This  is  fully  illuftrated  by  the  fol- 
lowing experiments. 

If  the  ring  of  the  bark  be  torn  from  the 
trunk  of  a tree,  and  the  ligneous  cylinder  of 
the  naked  part  be  perfectly  furrounded  with  a 
leaf  of  tin,  and  the  whole  (after  having  replaced 
the  cut-out  ring  of  the  bark)  be  covered  with 
the  tree  plaller ; then,  upon  cutting  the  tree 

fome 
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fome  years  after,  it  will  appear  that  the  ligne- 
ous cylinder  covered  with  tin  has  received  no 
increafe,  and  that  the  tin  inferted  between  the 
ligneous  cylinder  and  the  new  ligneous  ftrata 
is  complete.  Thefe  ligneous  ftrata  appear  to 
be  generated  from  the  cortex  ; for  if  metallic 
threads  be  inferted  obliquely  into  the  cortex, 
they  are  after  fome  years  found  in  the  wood 
itfelf,  and  not  in  the  cortex. 

Obfervation  teaches,  that  the  trunk  of  trees 
receives  two  ligneous  ftrata  annually  ; but  the 
thicknefs  of  thefe  ftrata  is  not  every  year  the 
fame  ; for  it  is  greatelt  when  the  tree  is  of  a 
middle  age,  and  the  warmer  the  fummer,  the 
more  {lender  the  bark. 

The  bark  would  appear  to  be  protruded  by 
the  vital  power  of  the  veffels  placed  in  the 
wood. 

The  generation  of  branches  appears  to  be 
from  the  corona , or  plexus  of  veffels  fituated 
between  the  wood  and  medulla,  from  whence 
they  proceed.  A germ  or  bud  produces  a new 
branch,  fo  that  it  may  be  faid  to  give  birth  to 
a new  plant,  which  was  fhut  up  and  laid  con- 
cealed in  that  bud ; for  the  branch  contains 
every  part  effentially  neceffary  to  form  a new 
plant,  as  is  evident  from  cutting  off  a branch, 

e 2 and 
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and  planting  it,  by  which  a perfect  tree  is 
produced. 

The  vefTels  principally  protrude  where  there 
is  the  leaft  refinance  in  the  bark,  as  in  the  ax- 
illa of  the  leaves,  nodes,  and  joints ; the  fame 
is  obferved  of  the  branches  of  the  root,  and 
explains : 

Why  the  propagation  of  plants  does  not  fuc- 
ceed  by  the  flip  or  branch,  unlefs  a node, 
joint,  or  germ,  remain  in  them. 

Why,  if  a branch  of  a tree  (as  yet  adhering 
to  it)  be  plaftered  round  with  earth  or 
humid  dung,  there  proceeds  from  it  a 
root  into  the  earth  or  dung. 

Why  the  antients  falfely  attributed  the  ge- 
neration of  boughs  to  the  medulla  of  the 
tree  ; for  in  trees  deftitute  of  pith,  we  fee 
that  no  branches  are  produced. 

The  generation  of  leaves  originates  from  the 
vefTels  of  the  bark  only  ; for,  the  bark  being 
feparated  from  the  wood,  no  connection  of  the 
leaves  with  the  wood  can  be  obferved  ; and  the 
bark  alone,  if  put  into  water,  produces  leaves. 

In  the  generation  of  flowers , the  exterior 
bark,  or  epidermis,  appears  to  proceed  into  the 
calyx,  the  alburnum  into  the  corolla,  and  the 
feries  of  vefTels  into  the  neClarium,  flamina, 
and  piftils. 
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THE  SECRETION  OF  THE  FLUIDS. 

The  limilitude  between  the  animal  and  the 
vegetable  kingdom  is  marked  by  many  firiking 
chara&ers,  of  which  the  reparation  of  the  dif- 
ferent humours  is  one  ; they  being  all  fecreted 
from  the  common  mafs  called  the  fap,  as  the 
animal  fecretions  are  from  the  blood. 

During  the  motion  of  the  fluids  in  the  plant, 
the  nutritious  part  is,  by  the  formative  power 
of  the  vis  vitaJis , applied  to  all  the  folid  parts 
of  the  plant  ; another  part  is  depofited,  by  pe  - 
culiar fecretory  veffels,  in  particular  receptacles, 
or  on  particular  parts ; and  the  ufelefs  or  fu- 
perfluous  part  is  tranfpired  through  the  leaves, 
or  perhaps  eliminated  through  the  roots  *. 
Thus  the  ethereal  oil  of  the  Citrus  aurantium 
is  fecreted  only  into  the  velicles  of  the  bark  of 
the  fruit.  In  the  Caurus  cinnaniomum  it  is  fe- 
creted in  the  liber  of  the  trunk,  it  being  the 
only  aromatic  part  of  the  whole  plant.  Thus, 

# Humbold  aflures  us,  that  vegetables  fecrete  impurities 
or  faeces  through  the  extremities  of  their  roots  during  the 
night,  and  thus  derives  the  effe6l  of  fallowing,  and  the  har- 
mony which  exifts  among  plants.  “ Sic  laeditur,”  fays  he, 
“ avena  a ferratula  arvenfi,  triticum  ab  erigero  acri,  linum 
**  ab  euphorbia  peplo  et  fcabiofa  arvenfi,  &c.” 
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the  unguinous  oil  of  the  almond  is  fecreted  in 
no  other  part  of  the  tree  ; the  fame  fhould  be 
obferved  of  all  the  refins,  mucilages,  faccha- 
rine,  and  other  humours  of  plants,  they  being 
all  fecreted  from  the  fap'by  peculiar  veffels. 

As  thefe  different  fluids  cannot  be  dete&ed 
in  the  ground,  nor  in  the  atmofphere,  nor  in 
the  fap  of  the  plant,  it  is  evident  they  are  ge- 
nerated by  a peculiar  power  in  the  fecretory 
veffels.  By  the  fpecific  ofcillation  of  thefe 
veffels,  the  vegetable  chyme  feems  to  be  de- 
compofed  into  their  elements,  and  thefe,  at 
length,  forming  new  unions,  compofed  into 
new  principles. 

THE  TRANSPIRATION  OF  PLANTS. 

Plants  emit  from  the  furface  of  their  leaves 
an  exhalation,  in  the  form  of  vapour,  which  is 
called  the  tranfpiration  of  plants.  The  truth 
of  this  faft  is  proved  by  their  diminifhed 
weight  in  the  day  ; and  by  placing  a glafs  bell 
over  fome  mowed  grafs  in  a field ; in  two  mi- 
nutes, although  the  feafon  be  very  warm  and 
dry,  the  internal  furface  of  the  glafs  will  be  co- 
vered with  a great  number  of  aqueous  drops. 

That  tranfpiration  is  chiefly  carried  on  by 
the  leaves,  would  appear  from  feveral  experi- 
ments 
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ments  hereafter  to  be  mentioned  ; indeed  it  is 
evident  from  their  ftruilure  being  fo  very  po- 
rous, and  from  trees  deftitute  of  leaves  fuffer- 
ing  no  diminution  of  weight : whereas  thofe 
trees  which  are  furnifhed  with  leaves,  are  very 
confiderably  diminifhed  in  weight  through  the 
day. 

It  has  been  very  fatisfaclorily  proved  by  fe- 
veral  writers,  that  the  leaves  are  the  principal 
organs  of  perfpiration : by  fome  they  have  • 
been  confidered  alfo  as  the  powers  which  ele- 
vate the  fap  *,  but  the  prodigious  force  of  the 
fecretion  of  the  weeping  vine  would  feem  to 
demonftrate  that  the  leaves  are  not  the  foie 
powers  which  nature  has  here  let  to  work  ; and 
injections  confirm  this  idea;  for  the  coloured 
fluid  elevates  itfelf  very  high  in  branches  de- 
prived of  leaves,  and  in  a very  cold  feafon. 

The  perfpiration  of  a plant  by  day  exceeds 
that  by  night ; and  when  a dew  falls,  it  almofi: 
wholly  ceafes. 

In  the  night  time  the  leaves  rather  inhale 
than  tranfpire. 

The  quantity  of  perfpired  water  in  the  day, 
is,  in  fome  plants,  very  confiderable,  as  will 
appear  from  the  following  experiment. 

In  the  month  of  July,  commonly  the  warmeft 
feafon  of  the  year,  a large  fun-flower,  three 
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feet  and  a half  high,  was  purpofely  planted 
in  a flower-pot  when  young.  The  pot  was 
covered  with  thin  .millen  lead,  leaving  only 
a fmall  hole  to  preferve  a communication 
with  the  external  air,  and  another  by  which 
the  plant  might  be  occalionally  fupplied  with 
water.  Into  the  firft  hole  was  inferted  a 
glafs  tube  nine  inches  long,  and  one  fhorter, 
into  the  hole  by  which  the  water  was  intro- 
duced ; and  the  latter  was  kept  clofe  flopped 
with  a cock,  except  when  there  was  occa- 
fion  to  ufe  it.  The  holes  in  the  bottom  of 
the  pot  were  alfo  flopped  up  with  corks,  and 
all  the  crevices  fhut  with  cement.  Things 
being  thus  prepared,  the  pot  and  plant  were 
weighed  for  fifteen  feveral  days  ; after  which 
the  plant  was  cut  off  clofe  to  the  leaden  plate, 
and  the  flump  well  covered  with  cement.  By 
weighing,  it  was  found  that  there  perfpired 
through  the  unglazed  porous  pot  two  ounces 
every  twelve  hours ; which  being  allowed  for 
in  the  daily  weighing  of  the  plant  and  pot,  the 
greatefl  perfpiration,  in  a warm  day,  was  found 
to  be  one  pound  fourteen  ounces  ; the  middle 
rate  of  perfpiration,  one  pound  four  ounces. 
The  perfpiration  of  a dry  warm  night,  without 
any  fenfible  dew,  was  about  three  ounces ; but 
when  there  was  any  fenfible,  though  fmall, 

dew. 
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dew,  the  perfpiration  was  nothing  ; and  when 
there  was  a great  dew,  or  fome  little  rain  in 
the  night,  the  plant  and  pot  was  increafed  in 
weight,  two  or  three  ounces. 

Thus  the  quantity  of  water  which  plants  in 
a flowering  ftate  perfpire  is  very  great.  It  is 
known  by  experiment,  that  one  leaf  of  a tree 
within  twenty-four  hours  perfpires  ten  grains, 
lb  that  a tree  which  has  20,000  leaves  perfpires 
within  a day  one  pound.  The  Angle  ftem  of 
the  Indian  corn,  7jea  mays , perfpired  in  the 
fame  time  feven  ounces.  A Angle  plant  of  the 
fea  cabbage,  BraJJica  oleracea , twenty-three 
ounces,  and  that  of  the  Heliotropum , twenty- 
four  ounces.  Hence  an  acre  of  a Aeld  (which 
contains  30,240  fquare  feet)  in  which  plants 
are  fo  difpofed,  that  each  be  a foot  diftant 
from  one  another,  would  foon  become  a lake 
of  water  (provided  there  were  no  proviAons 
for  its  abforption),  allowing  that  every  plant 
perfpires  eighteen  ounces. 

Plants  cannot  draw  in  this  great  quantity  of 
water  from  the  fummer  rain  only,  for  in  many 
places  it  can  be  proved,  that  the  rain  is  not  in 
fuflicient  quantity  ; fo  that  it  is  evident,  that 
the  rain  which  falls  in  the  winter  moiftens 
the  earth,  and  is  retained  until  the  fummer, 
when,  by  means  of  the  heat  of  the  atmofphere, 

it 
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it  is  abforbed  by  myriads  of  radicles,  and  tran- 
fpired  by  the  plant. 

Having  thus  eftablifhed  that  the  leaves  of 
vegetables  are  the  principal  organs  of  perfpira- 
tion,  it  is  propofed  making  fome  obfervations 
on  the  laws  relative  thereto. 

The  immediate  adtion  of  the  folar  rays, 
greatly  promotes  tranfpiration ; hence  plants  in 
ripening  fhould  be  expofed  to  the  folar  rays, 
that  they  may  the  fooner  ripen  by  tranfpira- 
tion. 

In  winter  there  is  fcarcely  any  tranfpiration, 
nor  in  rainy  weather,  nor  in  humid  air  : but  the 
greateft  degree  of  tranfpiration  takes  place  in 
warm  dry  weather,  and  efpecially  when  there 
is  a dry  wind. 

An  healthy  plant  perfpires  more  than  a 
weak  one,  fo  that  they  labour  under  an  error, 
who  think  that  by  watering  plants  in  fome 
difeafes,  they  affift  them ; for  it  makes  them 
putrefy  fooner. 

Excefs  or  defedl  of  tranfpiration,  is  hurtful 
to  a plant ; it  fhould  in  general  be  in  propor- 
tion to  the  aliment. 

As,  in  tranlplanting  of  trees,  fome  branches 
of  the  root  are  unavoidably  mutilated,  and 
confequently  the  abforption  of  nutriment  di- 
minifhed ; it  is  neceffary  that  the  boughs  an- 
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fwering  to  the  deftroyed  roots*  fhould  be  re- 
minded* in  order  to  diminifh  the  tranfpiration 
in  proportion  to  the  aliment. 

The  ufe  of  vegetable  tranfpiration  is  to  free 
the  plant  of  its  noxious  and  fuperfluous  hu- 
mours. 
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CHAP.  IV. 

Of  the  Vital  Functions  ; namely , the  vitality,  ref- 
piration,  motion  of  the  humours  in  the  Vejfels , 
and  the  generation  of  heat  of  Plants . 


THE  VITALITY  OF  PLANTS. 

Life  may  be  faid  to  be  that  power  in  a liv- 
ing plant,  by  which  it  exits,  and  defends  itfelf 
from  putrefaction  ; hence  the  vitality  of  plants 
is  of  three  kinds,  namely,  phylical,  phyfiologi- 
cal,  and  chemical. 

The  irritability  of  the  veflels,  and  other 
parts,  conftitutes  the  physical  vitality  of 
vegetables.  This  irritability  is  dependent  upon 
the  vital  principle,  and  produces  in  the  vege- 
table the  fame  elfential  effects,  as  the  heart  in 
the  animal ; prefiding  over,  and  governing,  the 
movement  of  the  fap.  In  confequence  of  this 
vitality  the  cuttings  of  plants  remain,  for  a 
long  time  after  the  motion  of  the  humours  has 
ceafed,  in  a ftate  to  commence  it  again. 


The 
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The  PHYSIOLOGICAL  VITALITY,  IS  that 

power,  by  which  the  fibres  of  the  veiiels  b^y 
an  innate  principle  move  themfelves,  and  pio- 

pel  the  contained  fluids. 

The  chemical  vitality  confifts  in  the 
power  of  defending  the  plant  from  putridity. 
This  power  appears  to  be  in  confequence  of 
the  fpecific  attradlion  of  the  elements  into  cer- 
tain confiituent  principles,  according  to  the 
laws  of  vital  affinity.  It  depends,  however, 
upon  the  adhering  vital  principle,  and  is  com- 
mon to  all  the  folid  and  fluid  parts  of  the 
plant.  During  the  prefence  of  this  principle, 
a piece  of  wood  lives  for  ages ; but  in  its  ab- 
fence,  the  elements  again  become  obedient  to 
the  laws  of  vulgar  chemical  affinity,  and  en- 
ter into  new  combinations,  by  which  they  go 
into  the  produces  of  putrefadfion,  or  generate 
putrid  vapour. 

The  chemical  vitality  remains  much  longer 
in  plants  than  the  phy fical,  or  phyfiological ; for, 
even  when  the  two  laft  are  deftroyed,  the  che- 
mical will  remain  perfedl  for  ages ; as  is  evi- 
dent in  the  oak,  and  other  hard  woods. 

To  the  phyfiological  vitality  is  referred*  the 
refpiration  of  plants,  the  motion  of  the  hu- 
mours, and  the  generation  of  heat. 
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THE  RESPIRATION  OF  PLANTS. 

That  aftion  by  which  plants  infpire  and  ex- 
pire air,  is  termed  the  refpiration  of  plants. 

As  the  leaves  perform  the  greater  part  of 
this  fundtion,  they  are  not  improperly  called 
the  lungs  of  plants. 

The  leaves  continually  infpire  from  the  at- 
mofphere,  mephitic  and  carbonic  air  diffolved 
in  the  dew,  efpecially  in  the  night  time  ; by 
which  the  tranfpiration  of  the  aqueous  vapour 
is  diminifhed.  Chemical  analyfis  demonflrates, 
that  not  only  the  dew,  but  alfo  the  water  in 
the  clouds,  contains  carbonic  acid. 

In  the  fame  way  as  the  leaves  fuck  in  aerated 
water  from  the  atmofphere,  fo  alfo  do  the  roots 
from  the  ground. 

Vegetables,  in  regard  to  expiration,  differ  very 
much  ; for  the  air  which  is  expired  varies  not 
only  in  different  plants,  but  alfo  in  different 
parts  of  the  fame  plant,  and  depends  upon  the 
time  of  the  day,  the  place,  and  a variety  of 
other  circumftances.  Thus  the  leaves,  and  all 
the  green  parts  of  plants,  expofed  to  the  light 
of  the  day,  expire  pure  vital  air  ; in  order  to 
afcertain  which,  a plant  need  only  be  put  into 
a glafs  veffel,  filled  with  water,  and  expofed  to 

the 
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the  rays  of  the  fun.  A number  of  air  bladders 
will  foon  be  feen  occupying  the  furface  o t the 
leaves,  which  at  length  arile  to  the  top  ol  the 
Teffel ; this  air  being  collected,  affords  a free 
and  commodious  refpirable  element  to  animals, 
and  candles  burn  in  it  very  brilliantly.  If  this 
experiment  be  tried  with  the  fame  leaves,  in  a 
dark  place,  or  in  a dark  fhade,  or  by  night ; 
the  air  which  is  obtained,  extinguifhes  flame 
and  fuffocates  animals,  and,  confequently,  is 
not  vital  air,  but  fixed  air  mixed  with  a little 
mephitic  or  azotic  air,  as  chemiftry  explains. 

The  coloured  parts  of  plants,  as  well  as  the 
root,  bark,  wood,  flowers,  fruits,  and  feeds,  un- 
der certain  circumftances,  (if  even  expofed  to 
the  rays  of  the  fun)  expire  only  fixed  air. 

The  Di&amnus  albus , or  Fraxinella  ; moft  of 
the  Fungi , but  particularly  the  Agaricus  cam- 
peftris  and  androfaceus , and  many  of  the  ByJJJ , 
expire  inflammable  air  ; for  if  they  be  fhut  up 
in  a veffel  containing  vital  air,  it  becomes  fo 
vitiated  as  to  be  lighted  with  a candle. 

If  plants  be  put  into  inflammable  air,  and 
expofed  to  the  rays  of  the  fun,  they  emit  pure 
vital  air  as  long  as  they  vegetate. 

From  what  has  been  faid,  it  is  evident,  that 
the  matter  of  light  of  the  rays  of  the  fun,  and 
inflammable  air,  adl  as  JiimuU  on  plants  ; and 

draw 
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draw  from  them,  as  it  were,  by  chemical  affi- 
nity, pure  vital  air . Heat  does  not  appear  to 
contribute  any  thing,  for  the  evolution  of  vi- 
tal air  is  more  powerful  in  the  cold,  than  in 
heat. 

All  the  parts  of  plants,  from  which  no  vital 
air  can  efcape,  and  which  abound  with  it,  ex- 
hibit a white  and  variegated  colour  : as  Fungi , 
the  corollas  of  plants,  immature  apples,  barks, 
the  bracfteas  of  the  Melampyrus  nemorojus , the 
Verrucarice , Lichen  miniatus  and  parietinus , and 
all  green  plants  in  an  obfcure  fttuation,  as  Af- 
paragus  covered  with  earth,  he. 

A dead  or  difeafed  plant  exhales  nothing, 
or  only  impure  air ; and  it  is  wonderful  that 
fome  healthy  plants  do  the  fame,  although 
expofed  to  the  folar  rays  ; as  the  Ilex  aquifo - 
hum,  Prunus  lauro-cerafus , Mimofa  fenfitiva , and 
Acer  foliis  variegatis . 

By  infpiration  plants  inhale  their  nutritious 
vapours  ; and  by  expiration,  they  appear  to 
free  themfelves  from  thofe  which  are  fuper- 
fluous,  left  they  be  too  much  irritated  by 
them.  Thefe  two  operations  conftitute  the 
primary  nfe  of  the  refpiration  of  vegetables. 


THE 
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THE  MOTION  OF  THE  FLUIDS  IN 

THE  VESSELS. 

Two  theories  have  been  applied  to  the  mo- 
tion of  the  fluids  in  vegetables ; the  advocates 
of  the  one  maintaining,  that  the  vegetable  fap 
had  a circulation  analogous  to  the  blood  of 
animals ; while  others  affirmed,  that  it  only 
afcends  in  the  day,  and  defcends  again  at 
night.  In  order,  however,  to  prove  the  former, 
it  would  be  neceffiary  to  demonftrate  in  plants, 
as  in  animals,  a centre  from  which  the  circula- 
tion begins,  and  to  which  it  again  returns ; 
but  no  fuch  centre  has  ever  been  difcovered 
by  any  naturalift. 

As  it  has  been  proved  that  the  roots  and 
leaves  attradl  a nutritious  juice,  and  communi- 
cate it  to  the  other  parts  of  the  plant ; it  is 
evident,  that  it  mufl  be  carried  upward  and 
downward;  and  from  feveral  experiments,  it  ap- 
pears, as  fatisfadtorily  proved  as  its  nature  will 
admit  : that  the  humours,  attracted  by  the 
leaves,  defcend  at  night,  and  thofe  by  the  root, 
afcend  by  day  ; for  the  leaves  by  night  inhale 
dew,  and  feldom  perfpire  vapour,  and  vice 
verfa. 

It  does  not  appear  improbable,  although  it 
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is  not  proved  by  ocular  demonftration  (which 
is  the  only  way  to  afcertain  the  fa&),  that  a 
plant  is  conftrudted  with  fpecial  velfels  for  the 
afcending  and  defcending  juices  *.  This  idea 
is  to  be  conlidered  as  purely  conjedtural,  but 
may  at  fome  future  time  be  ascertained. 

The  experiments  which  prove  that  the  nu- 
tritious juice,  taken  in  by  the  abforbent  veffels 
of  the  radicles,  afcends  through  the  veffels  into 
the  leaves  and  flowers,  are, 

The  ereftion  of  flaccid  plants,  if  water  be 
poured  on  the  ground,  or  if  the  root 
only  be  put  into  water. 

The  colouring  of  flowers  by  putting  plants 
into  water  impregnated  with  a colouring 
principle. 

y \ -i  VA/  ! « 4 - J 4 k s 

* If  a vegetable  be  not  fupplied  with  thefe  fpecial  veffels 
for  the  afcent  and  defcent  of  the  fap,  it  muff  be  performed 
in  the  fame  veflels,  which  at  one  time  muff  therefore  raife, 
and  at  another  deprels  it.  What  would,  however,  feem  to 
Itrengthen  the  opinion  of  its  being  thus  moved,  is,  that  na- 
ture has  made  no  apparent  provifion  whereby  the  fap  might 
be  prevented  from  defcending,  in  the  very  fame  veffels 
through  which  it  afcends.  In  the  velfels  of  animals,  whofe 
office  it  is  to  return  a fluid,  there  is  an  apparatus  called 
valves,  which  effeddually  prevent  the  contained  fluid  from 
going  back.  Thefe  valves  are  entirely  wanting  in  the  veffels 
of  vegetables. 


Although 
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Although  the  afcendlng  fuccous  veffels  have 
been  feen  conveying  the  coloured  fluid,  it  has 
never  been  carried  fo  far  as  to  enable  one  to 
detect  whether  the  fluid  was  returned  by  the 
fame  or  by  fpecial  veffels ; yet  I am  very  much 
inclined  to  favour  the  latter  hypothefis. 

That  the  veffels  of  plants  are  endowed  with 
vital  power  and  irritability,  and  after  the  man- 
ner of  animal  veffels  alternately  diminifhed  and 
augmented  in  diameter,  would  appear, 

1.  From  the  afcent  of  the  contained  fluid. 
For  this  could  not  be  returned  again  by 
the  capillary  attraction  of  the  radicles,  or 
the  heat  rarefying  the  fluids,  or  the  inter- 
nal villofity  of  the  veffels. 

2.  From  the  increafed  and  diminifhed  motion 
of  the  veffels,  from  various  ftimuli ; for 
fome  increafe  the  motion  of  the  fluids, 
and  others  diminifh  it. 

Without  this  contraction  and  dilatation 

the 


* Von  Marum  was  the  firfl  who  decided  this  point,  in  a 
dilfertation  he  publifhed  at  Groningen,  on  the  motion  of  the 
fluids  in  plants,  in  which  he  fays,  “ Videtur  verifimilli- 
“ mum,  ipfis  plantarum  vafis  adtionem  quandam  elle  attri- 
buendam,  quae  abforptos  humores  profundat  verfus  illam 
<£  partem,  quae  minorem  offert  refiftentiam ; quaenam  autem 
t(  fit  ilia  a6tio,  inquirendum  reftat.” 
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the  very  rapid  circulation  of  the  common  juice 
or  fap  of  plants,  could  not  take  place.  It  is 
obferved  that  the  motion  of  the  fap  varies  in 
every  plant : this  depends  upon  the  irritability 
of  the  veffels ; thus  it  is  quickeft  in  thofe 
plants  which  are  the  moft  irritable,  and  vice 
verfa. 

The  contraction  of  the  veffels  is  evident  in 
moft  of  the  Euphorbia ; thus,  if  a branch  be 
cut  when  frefh,  a milky  juice  will  flow  out, 
and  continue  for  fome  time. 

The  caufe  of  the  contraction  depends  upon 
the  irritability  of  the  fibres  compofing  the  vef- 
fels ; hence  it  follows,  that  the  efflux  of  the 
milky  juice  will  not  take  place  when  the  veffels 
of  the  plant  are  deprived  of  that  property : but 
this  will  be  confidered  in  its  proper  place. 

The  Jlimuli  by  which  the  irritable  fibres  are 
excited  into  motion,  and  diminifhed  and  aug- 
mented in  diameter,  are  ; water,  a requifite  de- 
gree of  heat,  vital  air,  light,  eleCtric  matter. 


“ Diametro  alternatim  diminui  aut  augeri  plantarum 
“ vafa,  et  hac  ratione  contentos  humores  urg*ri,  ex  una  va- 
“ forum  parte  verfus  alteram,  requiri  videtur. 

“ Utrum  vcro  haec  vaforum  conftridtio  oriatur  a vi  qua- 
<c  dam  contra&ili  ipfis  inlitS,  qusc  a contra&ilitate  vaforum 
**  animalium  non  diverfa  eic,  an  vero  ab  alia  quad  am  vafo- 
*f  rum  facilitate  derivanda,  baud  facile  determinare  licebit/’ 

and 
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and  artificial  flimuli,  as  nitre,  fal  ammoniac, 
fulphur,  &c.  * 


THE  GENERATION  OP  HEAT. 

Every  plant,  by  its  vital  power,  is  pofTefled 
of  a proper  degree  of  heat,  by  which  it  vege- 
tates, increafes,  and  is  enabled  to  refill  the 
cold  and  heat  of  the  atmofpheric  air. 

The  power  of  refilling  cold  is  very  confpi- 
cuous  in  the  roots  of  fome  plants ; thus  thofe 
of  the  Betula  alnus  are  often  incrufled  the 
whole  winter  with  ice,  yet  the  tree  blooms  with 
vigour  the  following  fpring. 

* A fmall  portion  of  nitre  in  water  ftimulates  the  Hya- 
cinth, Narciflfus,  and  other  bulbous  plants,  to  germinate 
much  fooner  than  they  otherwife  would.  Two  portions  of 
the  Peppermint  (Mentha  Piperitida)  were  put,  the  one  into 
a folution  of  nitre,  the  other  into  water : the  firft  increafed 
in  weight  three  hundred  and  feventy-eight  grains ; the  other 
only  one  hundred  and  forty-eight,  in  the  fame  fpace  of  time. 
A branch  of  the  Betula  alnus  fucked  in  AJ  of  the  liquor  in 
which  a fmall  quantity  of  fal  ammoniac  was  diffolved ; but  in 
the  fame  quantity  of  pure  water,  only  -A.  The  feeds  of  the 
Phafeolus  vulgaris,  when  put  into  fulphur  powdered  and  wa- 
tered, after  a fhort  time  are  obferved  to  germinate  j and 
their  roots  are  firmer,  and  their  increafe  greater,  than  thofe 
planted  in  the  ground,  and  watered  with  the  fame  quantity 
of  water. 
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If  the  Avena  or  oat,  and  the  Phafeolus  or 
kidney-bean,  be  torn  up  with  their  leaves,  and 
expofed  to  a certain  degree  of  cold  (220),  the 
leaves  die,  but  the  roots,  after  a while,  begin 
to  vegetate  abundantly. 

If  the  green  leaf  of  the  Pine,  or  Phafeolus , 
be  put  into  the  frozen  juice  of  fpinach  or  cab- 
bage, it  in  a few  minutes  becomes  thawed. 

In  the  northern  regions  plants  and  fruits  are 
difcovered,  upon  which  the  froft  has  no  efFedl ; 
and  the  woods  with  acerofe  trees  are  the  moft 
beautiful  in  thofe  countries. 

In  general  it  is  obferved  that  acerofe  trees, 
gralTes,  and  all  plants  filled  with  a tenacious 
juice,  more  ealily  efcape  the  froft  than  folious 
trees  and  thofe  plants  which  have  an  aqueous 
humour  ; thus  tender  plants,  young  fprigs  of 
trees,  and  flowers,  are  eafily  deftroyed  by  hid- 
den cold  in  the  autumn,  or  by  cold  late  in  the 
fpring. 

Some  plants  have  the  power  of  refifting  the 
atmofpheric  heat.  If  in  very  warm  weather  the 
earth  be  touched  with  one  hand,  and  the  grafs 
with  the  other,  the  former  will  be  found  warm, 
and  the  latter  cold.  Thus,  alfo,  if  water  be 
expofed  in  a glafs  placed  in  a bed  of  cucum- 
bers, the  water  foon  grows  warm,  but  the  cu- 
cumbers remain  cold  to  the  touch  ; and  if  one 

be 
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be  eaten,  it  cools  the  ilomach  like  ice.  The 
fame  thing  is  obferveci  in  fruits,  while  hanging 
on  trees. 

There  is  an  account  given  of  a Lake  in  the 
I {land  of  Lufon,  which  is  fo  warm  as  to  kill 
fwallows  when  flying  over  its  furface  ; and  yet 
hiftorians  of  undoubted  veracity  tell  us,  that 
the  Vitex  agnus  cajius , and  two  lpecies  of  Af- 
palatus , grow  on  its  fhores.  The  foil  of  the 
ifland  of  Tanna,  about  the  Volcano,  is  217  de- 
grees of  heat ; and  yet  plants  are  found  there 
bearing  fruit  in  great  perfection. 

The  temperature  of  plants  arifes  from  the 
matter  of  heat  abforbed  from  the  atmofphere  ; 
and  hence  it  is,  that  the  fhades  of  all  trees  are 
fo  cooling. 

Some  plants  have  a great,  and  others  but 
little  power  of  attraffiing  and  of  retaining  the 
matter  of  heat. 

In  trees  and  plants  which  flourifh  in  the 
winter,  there  feems  to  be  a great  quantity  of 
latent  or  retained  heat. 

The  heat  of  plants  does  not  appear  to  arife 
from  abforbed  and  decompofed  water  or  -va- 
pour ; for  although  the  matter  of  heat  may  be 
in  combination  with  the  portion  of  vital  air 
contained  in  either,  it  is  to  be  obferved,  that 

f 4 vital 
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vital  air  is  again  exhaled  in  much  larger  quan- 
tities from  the  plant. 

The  beneficial  effects  of  heat  in  plants  are 
many.  It  fupports  the  irritability  of  their 
fibres,  by  means  of  which  all  the  functions  are 
regularly  performed,  as  the  refpi ration,  fee  re- 
tions,  &c.  renders  their  fap  and  other  fluids 
more  fit  to  penetrate  and  pafs  through  the  vari- 
ous veflels,  and  after  the  death  of  the  plant  oc- 

cafions  a diflolution  and  new  combination  of 

» 

their  component  parts ; as  is  evident  when  pu- 
trefaction commences. 


CHAP. 
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CHAP.  V. 

Of  the  animal  Adions  in  general — Of  the  Auto- 
matic Motion — Of  the  Sleep  and  Watching  of 

Plants. 


THE  ANIMAL  FUNCTIONS  IN 
GENERAL. 

T H E motions  of  the  leaves,  and  parts  of  the 
fru&ification,  which  are  very  limilar  to  thofe 
of  animal  mufcles,  conftitute  in  vegetables  the 
animal  funttions : to  which  are  referred  the  au- 
tomatic motion,  fleep,  and  watching  of  plants* 
Plants  are  fuppofed  to  have  no  fenfation, 
becaufe  in  the  vegetable  fyftem  no  nerves  are 
detedled  : but  is  not  fenfation  perceived  in  all 
the  inteftinal  worms  in  which  alfo  nothing 
like  nerves  can  be  found  ? 

THE 

/ 

* This  the  author  has  proved  in  a work  on  the  Anatomy 
and  Physiology  of  Human  intestinal  Worms,  ready 

for 
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THE  AUTOMATIC  MOTION  OF 

PLANTS. 

The  contra&ion  and  relaxation  of  the  leaves, 
or  parts  of  the  flower  of  a plant,  from  the  ap- 
plication of  a ftimulus. 

This  contraction  and  relaxation  cannot  be 
confldered  as  voluntary  ; for  plants  are  defti- 
tute  of  volition  : nor  can  it  arife  from  the  in- 
fluence of  nerves ; for,  as  it  has  been  before  ob- 
ferved,  no  fuch  mftruments  have  as  yet  been 
detected  in  them. 

It  is  evident,  therefore,  that  it  muft  arife 
from  the  irritability  of  the  fibres;  for 
every  plant  poflfefles,  in  a greater  or  lefs  degree, 
this  principle  of  irritability 

The  cauie  of  the  difference  would  appear  to 
depend  upon  the  capacity  of  the  fibres  to  re- 

for  the  prefs ; in  which  he  has  given  an  account  of  the  Tri- 
cur  is,  very  lately  difcovered  by  him,  which  only  inhabits 
the  human  body,  and  alfo  plates  of  all  the  fpecies  of  worms. 
There  are  likewife  many  infedts  which  are  deflitute  of 
nerves,  but  which  neverthelefs  lhew  evident  marks  of  lenfa- 
tion. 

* This  principle  has,  by  fome  writers,  been  contidered  to 
be  oxygen  5 there  are,  however,  many  obje6tions  to  this 
opinion. 
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ceive  the  irritable  principle  : thus  every  plant 
has  a degree  of  irritability  peculiar  to  it,  and 
hence  one  fpecies  is  deprived  of  its  irritability 
by  external  ftimuli,  when  another  will  bear  the 
fame  with  impunity.  Many  plants  alfo  be- 
come gangrenous  in  the  fpring  time,  after  a 
fevere  cold  night,  while  others  are  not  in  the 
Icaft  hurt.  The  Phafeolis  vulgaris , for  inftance, 
will  be  found  dead  under  the  above  circum- 
ftances,  and  the  Pifum  fativum  flourifhing  by 
its  fide. 

A plant  alfo  pofteffes,  at  different  times, 
more  or  lefs  of  the  irritable  principle,  which 
would  appear  to  depend  upon  various  external 
ftimuli,  as  will  be  explained  hereafter.  When 
it  is  abundant,  it  is  called  accumulated  ir- 
ritability, and  when  deficient,  exhausted 

IRRITABILITY  *. 

The  irritable  fibres  of  a plant  would  feem 
to  have  a connexion  or  Jfympathy  with  each 
other  ; for  if  a ftimulus  be  applied  to  one  fibre 
only,  it  is  communicated  to  the  reft : but  the 

* The  dileafes  of  plants  are  in  the  prefent  day  very 
little  underftood  5 but  the  doctrine  of  irritability,  which 
every  day  is  experiencing  very  rapid  improvements,  it  is  to 
be  hoped,  will  eftablifh  fome  rational  lyflem,  by  which  the 
pathology  of  the  vegetable  creation  will  be  better  under- 
flood,  and  the  difeafes  in  a great  meafure  remedied. 


effedl 
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effeft  is  always  the  greateft  upon  the  fibres 
that  immediately  receive  it,  and  much  lefs 
upon  thofe  which  only  aft  by  fympathy.  Thus 
when  a plant,  whofe  contractions  are  vilible  to 
the  naked  eye,  as  the  Mimofa fcnfiiiva  (here- 
after to  be  defcribed),  is  irritated  by  a flimu- 
jus,  the  whole  plant  is  affefted,  but  not  in  that 
degree  as  the  part  to  which  the  ftimulus  was 
applied. 

The  irritable  fibres  of  plants,  like  thofe  of 
animals,  are  deprived  of  their  irritability  in  pro- 
portion to  the  frequency  of  the  application  of 
the  ftimulus;  and  confcquently  the  contraction 
of  the  fibre  (which  is  totally  dependent  upon 
the  principle  of  irritability)  is  diminifhed  in 
the  fame  proportion  : thus  if  the  irritability  be 
diminifhed,  the  contractions  are  alfo ; and  if 
exhaufled,  they  totally  ceafe. 

From  thefe  obfervations  it  is  evident  that  the 
automatic  motions  of  plants  arife  from  the  pe- 
culiar fafciculae  of  irritable  and  mufcular  fibres, 
which  do  not,  like  animal  mufcles,  become 
red,  but  are  white. 

In  this  manner  the  contraction  of  the  parallel 
and  fafciculated  fibres  of  the  ftalk  of  the  leaf 
of  the  Hedyfarum  gyrans , Mimofa  pudica , Oxalis 
fenfitiva , Diana? a mufcipula  ; the  nodding  of  the 
filaments  of  the  ParnaJJia  palufiris  and  Rut  a la~ 
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hpenfis  take  place,  when  the  different  ffimuli 
irritate  them  la  motion. 

The  Hedysarum  gyrans,  or  moving 
plant,  is  of  the  clafs  Diadelphia , and  order  De- 
candria , and  a native  of  the  Eaft  Indies,  where 
it  is  called  Burrum  Chundalli . It  is  a trifolious 
plant,  and  the  lateral  leaves  are  much  fmaller 
than  thofe  at  the  end.  The  leaves  in  the  day- 
time are  continually  moving  up  and  down,  and 
circularly.  The  circular  motion  appears  to  be 
performed  by  the  twilling  of  the  fibres  at  the 
bottom  of  the  ftalk  ; and  while  the  one  leaf  is 
riling,  its  affociate  is  generally  defcending. 
The  motion  downwards  is  quicker  and  more 
irregular  than  the  motion  upwards,  which  is 
Steady  and  uniform.  If  a branch  of  this  plant 
be  cut  off,  and  put  into  water,  the  fame  mo- 
tions continue  in  its  leaves  for  the  fpace  of 
twenty-four  hours  after.  If  from  any  obllacle 
the  motion  of  the  leaves  be  retarded,  upon  the 
removal  of  that  obllacle  it  is  refumed  with  a 
greater  degree  of  velocity..  What  is  moll  re- 
markable in  this  plant,  is,  that  the  larger  ter- 
minal leaves  do  not  move,  unlefs  llimulated  by 
the  folar  rays,  on  which  account  they  ceaie 
when  the  leaves  are  clouded  ; whereas  the  fti- 
puliform  leaves  conftantly  move,  and  are  in- 
terrupted by  no  ftimulus.  The  motion  of  the 

larger 
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larger  terminal  leaves  is  alfo  increafed  in  the 
night-time  by  a ftimulus,  at  prefent  un- 
known. 

The  Mimosa  are  of  the  clafs  Monoecia , and 
order  Polygamia . Mimofa  lignifies  mimic,  and 
is  given  to  this  genus  on  account  of  the  irrita- 
bility of  the  leaves,  which,  by  their  motion, 
mimic  or  imitate,  as  it  were,  the  motion  of 
animals.  All  the  fpecies  are  more  or  lefs  irri- 
table ; but  the  following  are  the  mold  fo  : 

1.  The  Mimosa  sensitiva,  or  common 
ftnftiwe  'plant , whole  leaves  and  footftalks 

recede  from  the  touch,  though  not  with 
the  fame  facility  as  fome  of  the  follow- 
ing. 

2.  The  Mimosa  pudica,  or  bajhfulfenjitive 
plant . By  the  leaft  touch  the  leaves  in- 
ftantaneoufly  recede,  contraCt,  clofe,  and, 
together  with  the  footftalk,  quickly  de- 
cline downward,  as  if  afhamed  of  the  ap- 
proach of  the  hand. 

3.  The  Mimosa  pernambucana,  or  Jloth- 
ful  mimofa . The  leaves  of  this  fpecies  do 
not  recede  from  the  touch  ; but  its  pinna? 
are  a little  contracted  when  fmartly  ftruck  : 
hence  it  is  called  flothful. 

4.  The  Mimosa  asperata,  or  panama  fen- 
fitive  plant . This  fpecies  would  form  an 

hedge 
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hedge  or  fence  round  a garden.  The 
leaves  are  numerous*  finally  and  winged, 
and,  next  to  thofe  of  the  M.  pudlca , are 
the  moft  irritable,  contracting  with  the 
leaft  touch,  and  remaining  fo  for  many 
minutes  after. 

5.  The  Mimosa  viva,  or  lively  mimofci . 
This  is  the  fmalleft  of  the  fenfilive  plants, 
is  furnifhed  with  creeping  roots,  and 
fpreads  itfelf  fo  as  to  cover  large  fpots 
of  ground.  By  running  a tick  over  the 
plant  a perfon  may  write  his  name  ; and 
it  will  remain  vifible  for  ten  minutes. 

6.  The  Mimosa  quadrivalvis,  which 
flightly  recedes  from  the  touch. 

7.  The  M.  punctata,  and  M.  plena,  are 
only  fenfitive  in  th z foliola,  which  are  very 
fufceptible  of  any  fubftance,  or  even  of 
the  air. 

The  contractions  of  the  Oxalis  sensi- 
t 1 v a,  are  of  the  fame  nature  with  thofe  of  the 
Mimoja  fenfltlva . 

The  D 1 o n je a muscipula,  or  Venus  s fly- 
trap, is  of  the  clals  Decandna , and  order  Mo- 
nogynla.  It  grows  in  America,  about  35  de- 
grees of  N.  Latitude,  in  wet,  ihady  places,  and 
flowers  in  July  and  Auguft.  The  peculiarities 
of  this  plant  are  in  the  leaves,  which  at  their 

V 
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upper  joints  are  furnifhed  with  a particular  ap- 
paratus, fo  that  when  an  infeft  alights  upon  it, 
the  parts  are  irritated,  the  two  lobes  of  the  leaf 
rife  up,  grafp  it  faft,  and  by  means  of  two 
rows  of  fpines,  which  clofe  together  like  teeth, 
fqueeze  it  to  death.  The  lobes  never  open 
again  while  the  dead  animal  continues  within. 
Every  part  of  this  apparatus  is  befmeared  with 
a fweet  fecretion,  which  attracts  the  unfortu- 
nate animal,  and  tempts  it  to  tafte  it.  It  is  ne- 
verthelefs  certain,  that  the  plant  cannot  diftin- 
guifh  an  animal  from  a mineral  fubflance  ; for 
if  a piece  of  ftraw,  or  a pin  be  introduced,  it 
will  be  grafped  full  as  firmly  ; nor  will  the 
lobes  open  while  it  remains.  If  the  fubflance 
enclofed  be  gradually  pufhed  out,  the  lobes 
again  expand  themfelves  ; but  if  any  force  be 
ufed  to  open  them,  fo  flrong  has  nature  formed 
the  fpring  of  the  fibres,  that  one  of  the  lobes 
generally  fnaps  off  rather  than  yield. 

Automatic  motion  is  alfo  to  be  noticed  in 
a great  number  of  flowers ; which  motion  is 
obferved  to  take  place  at  particular  times. 
Some  flowers,  for  inflance  thofe  of  the  Refeda 
luteola , or  Dyer’s  Weed,  Heliantlius  annum  > 
and  feveral  others,  conftantly  turn  towards 
or  againfl:  the  fun  : others  are  influenced  by 
certain  ftates  of  the  air  or  fky.  Thus  the 

flowers 
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flowers  of  the  Syngenefious  plants  fliut  in 
cloudy,  cold  weather,  and  open  when  it  is  fe- 
rene  and  warm.  The  flowers  of  the  eredt 
campanulas,  in  cold  rainy  weather,  either  nod 
or  twifl:  round  their  petals,  left  the  pollen  be 
wafhed  away  by  the  rain  from  the  anthera,  or 
the  fmegma,  or  moifture,  from  the  ftigma. 
Many  flowers  open  in  the  morning,  and  clofe 
again  in  the  evening : others  open  and  fhut 
themfelves  at  certain  and  regular  hours  ; as  the 
Common  Dandelion  (Leontodon  taraxacum) , 
which  opens  between  five  and  fix  in  the  morn- 
ing, and  contracts  between  eight  and  nine  in 
the  evening ; and  the  Mefembryanthemum  lingui - 
forme , which  opens  between  feven  and  eight, 
and  fhuts  about  the  third  hour  after  noon  *. 

There  is  a connubial  motion  obferved  in  the 
parts  fubfervient  to  generation,  during  the  time 
the  pollen  is  difcharging  upon  the  ftigma  ; as 
will  be  explained  in  its  place. 

The  Stimuli,  which  excite  the  irritable 
fibres  of  plants  to  motion,  are  mechanical  irri- 
tation, light,  heat,  water,  vital  air,  and  eledtric 
fluid,  when  moderately  applied. 

* From  a variety  of  fimilar  circumftances,  the  immortal 
Linnaeus  divided  flowers  into  the  Flores  Meteoric z,  JR  quince* 
tlales,  and  Tropici  j and  formed  the  Horologium  Florae* 
Vide  Linnaei  Philofoph.  Botan.  1.  c. 
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The  leaves  of  the  Mimofa  pudica , &c.  con- 
tract by  touching  them  ; and  thofe  of  the  Dio - 
ncea  mufcipula  are  irritated  by  the  fly,  and  other 
fubftances,  to  fo  powerful  a contraction,  as  to 
retain  the  fubftance.  Thefe  and  the  like  fti- 
muli  may  be  confidered  as  aCting  mechani- 
cally ; for  a pin,  a flraw,  or  any  other  fub- 
ftance, will  equally  afFedf  them. 

The  terminal  leaves  of  the  Hedyfarum  gyrans 
are  irritated  to  move  by  the  rays  of  the  fun  ; 
but  when  clouds  intervene,  the  motion  ceafes. 
The  Mimofa  pudica , if  concealed  for  twenty- 
four  hours  in  a dark  place,  is  found  to  be  much 
more  irritable  when  expofed  to  the  fun.  Thefe 
aCtions,  therefore,  would  appear  to  be  from 
the  ftimulus  of  light  alone,  as  no  other  ftimu- 
lus  produces  the  fame  efFeCt. 

The  motion  of  the  leaves  of  the  Hedyfarum 
gyrans , in  its  native  foil,  or  when  in  a hot- 
houfe,  is  more  vivid  and  ftronger  than  when 
furrounded  by  cold  air.  The  ftamina  of  the 
Berheris  are  known  to  be  iefs  irritable  when 
expofed  to  a northern  wind,  than  thofe  which 
lie  concealed,  and  cannot  be  afFefted  by  the 
cold  air ; and  all  plants  are  excited  to  put 
forth  their  flowers  by  the  ftimulus  of  heat, 
when  applied  proportionably  to  the  irritability 
of  the  plant ; under  which  circumftances  heat 
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is  known  to  effedt  the  activity  of  the  irritable 
fibres,  and  to  facilitate  vegetation  in  general*, 
as  is  obvious  in  hot-houfes,  &c. 

The  flaccid  ftamina  of  the  Berber  is  alfo  re- 
cover their  former  irritability,  if  the  bough  be 
cut  and  put  into  water . The  Mimofa  fiudicay 
although  in  earth  well  watered,  is  in  dry  wea- 
ther lefs  irritable  than  when  furrounded  by  hu- 
mid air. 

The  power  of  vital  air  in  ftimulating  plants, 
is  evident  from  this ; that  no  kind  of  air  de- 
prived of  oxygen,  is  favourable  to  vegetation  ; 
and  that  water  mixed  with  the  oxygenated  mu- 
riatic acid,  very  much  accelerates  the  germina- 
tion of  the  feeds. 

The  leaves  of  the  Hedyfaruni  gyrans , when 
in  motion,  are  faid  to  gyrate  more  ftrongly  by 
applying  moderately  the  elettric  fluid ; but  if  it 
be  applied  in  too  great  a degree,  the  motion  is 
deftroyed. 

Laftly,  the  irritability  of  all  plants  is  gene- 
rally the  greateft  in  the  morning  and  noon, 
lets  during  exceflive  heat,  and  leaft  in  the 
evening. 


* Thus  Cicero  appears  to  have  confidered  it  as  the  vital 
principle;  for  he  fays,  “ Omne  vivum,  live  animal,  live 
tr  terrse  editum,  vivit  propter  inclufum  in  eo  calorem.” 


o a 


The 


84  OBSERVATIONS  ON  THE  STRUCTURE 

The  Stimuli^  which  diminilh  the  irritabi- 
lity of  the  fibres^  are  excefs  of  heat,  cold;  light; 
mephitic  air,  electricity,  and  opium.  Thus 
the  ftamina  of  flowers  in  the  morning  move 
with  more  ftrength  in  moderately  warm  wea- 
ther, than  in  excejfive  heat ; and  the  leaves  of 
the  Mimofa  fenfitiva , expofed  for  a long  time  to 
the  heat  of  the  fun;  cannot  be  agitated  nor  ir- 
ritated into  a gyrated  motion. 

During  fevere  cold  weather  the  irritable  fibres 
become  rigid,  dry,  and  hard ; hence  in  the  ve- 
getable, as  in  the  animal  fibre,  the  irritability 
difappears.  Thus  the  leaves  of  the  Hedyfarum 
gyrans,  and  the  ftamina  of  the  Berberis  vulgaris, 
are  much  lefs  irritable  when  the  north  wind 
blows.  Thus  alfo  many  plants,  as  well  as  ani- 
mals, become  torpid,  the  organs  of  circulation 
and  of  nutrition  perform  their  functions  but 
languidly,  and  life  itfelf  appears  fufpended. 

Tender  plants,  too  long  expofed  to  the  light 
of  the  fun,  languifh.  For  this  reafon  gardeners 
defend  young  plants  in  the  earth  from  the  light 
of  the  fun  ; and  thus  feeds  deprived  of  light, 
germinate  fooner  than  if  expofed  to  it. 

The  Mimofa  f udua  flowering  in  vital  air, 
droops  if  put  into  fixed  or  mephitic  air,  and  be- 
comes lefs  irritable ; and  if  continued,  dies 
(almoft  in  the  fame  manner  as  animals  which 

are 
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are  fuffocated  therein),  and  exhibits  no  figns  of 
irritability.  Moft  plants  in  general  die  if  ex- 
poied  long  in  thefe  airs.  The  leaves  of  many 
plants,  very  tenacious  of  their  irritability,  if  put 
into  water  impregnated  with  the  carbonic  acid, 
become  very  foon  deprived  of  it,  and  die  *. 
Inflammable  air  kills  plants  ; in  nitrous  air  they 
become  turbid  in  a few  hours ; and  feeds  placed 
in  mephitic  air,  never  germinate. 

The  Murina , and  other  animals  feverely 
ftruck  by  the  eledtric  Jhock , fliew  no  flgns  of 
irritability,  and  cannot  be  moved  by  any  fti- 
mulus : in  the  fame  manner  the  Mimofa  fenfi- 
tiva  and  pudica , when  feverely  ftruck  by  the 
eledlric  power,  cannot  be  excited  to  contract 
by  any  known  ftimulus : nor  can  the  terminal 
leaves  of  the  Hedyfarum  gyrans  be  ftimulated 
to  motion,  nor  the  wounded  branches  of  the 
Euphorbia  or  Carica  pour  out  any  milky  juice, 
if  their  irritability  be  deftroyed  by  the  fame,' 
means. 

> ■ • 

* There  are,  however,  feveral  plants  which  grow  anc^* 
flourifh  in  mephitic  air  5 as  the  Lichen  *, verticillatus , aidelins , 
radiciformis , and  pinnatus,  moft  of  the  ByJJi,  the  Agaricus 
acepbalus  and  aheruntius , the1  Boletus  botryoides,  &c.  and 
which,  if  put  into  any  other  air,  die  5 but  thefe  are  to  be 
confidered  as  exceptions,  and  do  not  lead  to  any  general  rule. 
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The  irritability  of  the  Hedyfarum  gyrans , 
and  Mimofa  pudica,  is  gradually  diminifhed, 
and  at  length  deftroyed,  by  watering  the  earth 
in  which  they  grow  with  a folution  of  opium. 

Laftly,  the  irritability  of  plants,  like  that  of 
animals,  when  haraffed  by  too  frequent  applica- 
tion offtimuli,  becomes  lefs  powerful ; and  the 
moving  parts  of  the  plants  already  mentioned 
have,  by  being  too  frequently  flimulated,  their 
irritability  totally  deftroyed.  The  fame  parts, 
when  cut  off  from  the  plant,  although  not  put 
into  water,  do  not  lofe  their  irritability  for  a 
confiderable  time  ; for  the  ftamina  of  the  Her- 
berts , and  leaves  of  the  Hedyfarum  and  Mimofe , 

are  obedient  to  a new  ftimulus  for  fome  time 

• 

after. 

THE  SLEEP  AND  WATCHING  OF 

PLANTS.' 

The  doling  of  the  petals  and  leaves  of 
plants  conftitutes  the  fleep  ; and  the  unfolding 
of  the  different  parts,  the  watching  of  plants  : 
hence  moft  flowers  fhut  themfelves  at  particu- 
lar times,  and  again  unfold  them. 

The  reafon  why  plants  fold  up  and  clofe 
their  petals  generally  in  the  evening  and  at 

night- 
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night-time,  is,  moft  probably,  in  confequence 
of  the  ufual  ftimuli,  heat  and  light,  being  at 
thofe  times  abfent. 

There  are,  neverthelefs,  many  plants  in 
which  deep  does  not  take  place  in  the  even- 
ing, &c.  but  which  reft  even  when  expofed  to 
the  ftimuli  juft  mentioned.  Thus  the  Sola- 
tium nigrum y Ranunculus  repens , &c.  fhut  and 
clofe  their  petals  fome  hours  in  the  day-time  ; 
the  Spiraa  fitipendulay  &c.  in  the  middle  of  the 
day  ; the  Cadlus  grandiflora  opens  its  flowers  at 
fun-fet,  and  folds  them  up  in  the  morning:  and 
the  Mefembryanthemum  nodiijlorum  is  awake  only 
during  the  night. 

There  are  alfo  feveral  plants  which  difcover 
the  ftate  of  reft  clearly  by  their  external  ap- 
pearance : thus  the  AJfme  media  joins  the 
upper  fides  of  its  leaves  ; the  Mnothera  mollis , 
&c.  fix  them  on  the  ftalks ; and  in  fome  the 
leaves  are  eredf,  and  in  others  drooping. 

If  this  remarkable  phenomenon,  deep,  de- 
pend or  be  connected  with  the-  irritability  of 
the  plant,  as  from  many  experiments  it  appears 
to  be,  it  follows,  that,  when  the  ftate  near  to 
exhauftion  is  prefent,  it  is  neceflary  that  the 
plant  fhould  deep  (be  that  time  when  it  may), 
in  order  to  re-accumulate  its  loft  irritability. 

g 4 
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CHAP.  VI.  ' 

Of  the  Sexual  Functions  of  Plants  in  general — 
Of  the  MelTvfi cation  of  the  Piflil — Of  the  Con - 
nubiurn  or  Marriage  of  Plants — Of  the  Fecun - 
dation  of  the  Seed — Of  the  Generation  of  an 
Hybrid e — And  of  the  Parturition  of  Plants , 


THE  SEXUAL  FUNCTIONS  OF 
PLANTS  IN  GENERAL . 

The  functions  by  which  a plant  produces 
another,  and  propagates  to  infinity,  are  called 

sexual.  To  this  head  are  referred,  the  mel- 

« * ■ - 

lification  of  the  piftil,  the  connubium  or  mar- 
riage of  plants,  the  fecundation  of  the  feed, 
the  generation  of  an  hybride,  and  the  parturi- 
tion of  plants. 


THE 
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THE  MELLIFICATION  OF  THE 
• PISTIL. 

By  this  is  underftood,  the  fecretion  of  a 
melleous  juice.,  which,  about  the  period  of  pu- 
berty, befmears  the  furface  of  the  ffcigma. 

This  fecretion  tranfudes  from  all  the  parts 
of  the  piftil,  but  efpecially  from  the  ftigma, 
the  pores  of  which  may  be  obferved  in  the  hy'a- 
cynth,  furnifhing  the  melleous  fluid.  In  many 
plants  this  fmegma  fills  the  whole  furface  of 
the  fligma,  and  the  cavity  of  the  ftyle. 

Chemical  analyfis  demonflrates,  that  this  fe- 
cretion is  a folution  of  fugar  in  mucilage  ; and 
in  fome  balfamic  flowers  grains  of  pure  cryf- 
tallized  fugar  are  often  detedled  in  the  nedta- 
rium. 

It  appears  from  experiment,  that  this  juice 
is  actually  necefTary  to  the  fecundity  of  the 
germen  ; thus,  when,  by  the  application  of  ar- 
tificial heat,  it  is  dried,  the  germen  is  not  fe- 
cundated by  the  pollen  of  the  male  : for  it  is 
adapted  by  the  nature  of  its  vifcofity  to  re- 
ceive, detain,  diflolve,  and  carry  the  pollen 
through  the  cavity  of  the  ftyle  to  the  germen, 
which  is  the  ovarium  of  the  plant. 

The  male  flowers  in  general  feparate  no 

melleous 
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melleous  juice,  but  merely  pollen,  for  the  pur- 
pofe  of  impregnating  the  female,  and  which  is 
alfo  collected -by  the  bees,  who  convert  it 
into  wax  for  their  hives. 

The  honey  of  the  female  flowers  is  fucked 
up  by  the  fame  animal,  and  other  infects 
which  have  a probofcis,  and  by  them  carried 
into  their  cells. 

» • * 

THE  CONNUBIUM  OR  MARRIAGE 

OF  PLANTS. 

% 

The  explofion  of  the  pollen  from  the  an- 
thera  upon  the  ftigma,  conftitutes  the  marriage 
of  plants  ; hence  at  the  age  of  puberty  the 
following  phenomena  take  place. 

The  antherae,  when  mature  for  marriage,  on 
a fudden  break,  and  explode  their  pollen  into 
the  whole  ambit  of  the  flower. 

The  ftigmata,  when  prepared  for  marriage, 
become  turgid,  with  a vifcid  melleous  humour, 
which  receives  the  exploded  pollen.  The  an- 
therae, after  the  explofion  of  the  pollen,  con- 
tract, become  empty,  and  decay. 

The  ftigmata  are  now  obferved  covered  with 
the  pollen  ; foon  after,  with  the  ftyle,  they 
gradually  become  dry : and  at  length  marcid, 
like  the  antherae  and  ftamina. 

The 
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The  experiments  by  which  plants  are  known 
to  celebrate  marriage*  and  to  fecundate  the 
feeds  from  the  explofton  of  the  pollen*  are 
the  following. 

Firft*  Flowers  that  have  ftamina  only*  never 
produce  feed. 

Secondly*  Flowers  which  have  piftils  only* 
never  fecundate  unlefs  the  pollen  be  brought 
from  the  ftamina  of  a neighbouring  plant. 

Thirdly*  If*  in  a folitary  tulip*  the  antherae 
be  taken  away*  or  if  the  ftigma  be  covered 
during  the  explofion  of  the  pollen*  the  feeds 
in  the  germen  continue  increaftng  as  ufual: 
but  if  thofe  feeds  be  put  into  the  ground*  they 
do  not  vegetate*  but  remain  fterile. 

Fourthly*  Monftrous  flowers*  the  ftamina  of 
which  form  petals*  bear  fterile  feeds : but  if 
fome  of  the  ftamina  remain  unchanged*  then 
a few  feeds  only  become  fruitful. 

Fifthly*  The  bilabiated  ftigmata  of  plants  at 
the  age  of  puberty*  are  feen  unfolding  them- 
felves*  and  remain  fo  for  fome  days  in  expect- 
ation of  the  pollen ; and  if  the  male  be  not 
prefent*  they  become  marcid. 

Sixthly,  Plants  which  have  female  flowers 
only*  are  never  fruitful*  unlefs  its  male  plant  be 
in  the  vicinity,  or  the  pollen  be  fprinkled  over 
it.  Thus  the  great  palm  tree  in  the  garden  of 

the 
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the  Royal  Academy  at  Berlin  flowered,  and 
bore  fruit,  for  thirty  years  ; but  the  fruit  never 
ripened,  nor  did  the  feeds  when  planted  vege- 
tate : the  plant  being  a female.  There  hap- 
pened, however,  to  be  at  that  time  a male 
Palm-tree  in  the  garden  of  Leiplic,  twenty 
German  miles  from  Berlin  : a branch  was  pro- 
cured when  in  full  bloom,  which  was  fufpended 
over  the  female  plant.  The  experiment  fuc- 
ceeded ; the  female-tree  produced  more  than 
an  hundred  perfectly  ripe  fruit,  from  which 
many  young  Palm-trees  were  generated.  The 
experiment  was  again  repeated  the  following 
year,  and  the  female-tree  bore  above  two  thou- 
fand  ripe  fruit. 

The  female  kiggelaria  plant  flowered 
every  year  for  fifty  years,  but  never  bore  any 
fruit.  At  length  the  male-tree  was  procured, 
and  planted  fifty  paces  from  it.  The  flowers 
fecundated  the  firfl  year,  and  at  prefent  there 
is  a progeny  from  the  feed.  The  clutia 
pulchella  affords  a fimilar  example. 

The  mode,  however,  of  fecundation  is  dif- 
ferent in  refpedl  to  the  fituation  of  the  ftamina 
and  piflils  of  the  plant. 

In  hermaphrodite  flowers , the  explofion  of 
the  pollen  to  the  fligma  is  very  eafy,  as  the 
parts  of  generation  are  in  the  fame  flowers. 

In 
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In  erett  flowers , the  ftamina,  for  the  moft 
part,  are  very  long,  and  the  piftils  very  fhort ; 
io  that  the  exploded  pollen  may  eafily  fettle 
upon  the  ftigma. 

In  pendulous  flowers , the  piftils  are  moftly 
long,  and  the  ftamina  very  fiiort ; fo  that  the 
pollen,  when  difcharged  from  the  antherae, 
may  fall  upon  the  piftils. 

In  eredi  flowers  with  Jhort  ftamina  and  longer 
piftils,  it  is  obferved,  that  the  ftyle  at  the  pe- 
riod of  marriage  curves  itfelf  downwards,  and 
offers  its  ftigma  to  the  antherae  for  the  recep- 
tion of  the  pollen  ; after  fecundation,  the  ftyle 
again  eredls  itfelf : of  this  the  nigelli  afford  a 
very  ftriking  example. 

In  ereR  flowers, . whofe  ftamina  are  placed 
horizontally , as  in  umbelliferous  flowers,  the 
Rut  a hortenfls  and  Parnaflia  ; the  ftamina  fo 
eretft  themfelves,  that  daily  one  or  other  of  the 
antherae  copulate  with  the  ftigma,  and  the 
explofton  of  the  pollen  having  taken  place,  the 
ftamina  again  return  into  their  natural  hori- 
zontal fttuations.  In  the  Ruta  hortenfls  fome*- 
times  two  antherae  adhere  at  the  fame  time  to 
the  piftil.  In  the  Parnaffla , the  ftamina,  one 
after  another,  fo  apply  themfelves  to  the  ftig- 
ma, that  the  coition  lafts  for,feveral  days. 


In 
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In  flowers  of  the  clafs  Syngenefia,  the  ftig- 
ma  paflfes  through  the  tube  coalefced  with  the 
anthera ; and  the  explofion  of  the  pollen  takes 
place  fub  tranfitu.  v 

In  Monoecious  plants,  whofe  ftamina  and 
piftils  are  fituated  in  different  flowers  of  the 
fame  plant ; and  in  Dioecious  plants,  whofe 
ftamina  and  piftils  are  placed  in  two  feparate 
plants  ; the  tranflation  of  the  pollen  to  the  fe- 
male flower  is  trufted  to  the  wind  and  infedls. 
The  mafculine  flowers  of  fome  Dioecious  plants 
yield  fo  great  a quantity  of  pollen,  that  it  is 
conveyed  by  the  wind  to  different  places,  and 
is  often  found  (in  countries  where  the  trees  are 
abundant)  in  lakes  upon  the  furface  of  the  wa- 
ter, fo  thick,  that  it  has  excited  an  idea  among 
the  country  people  of  fulphureous  rain  from 
heaven. 

Dioecious  plants  flourifh  before  the  eruption 
of  the  leaves,  left  they  fhould  drive  away  the 
pollen  from  the  ftigma  of  the  flowers.  The 
Fagns  Cajlanea , however,  protrudes  the  leaves 
before  the  flowers,  but  has  a remarkable  num- 
ber of  male  flowers  in  comparifon  of  the  num- 
ber of  female. 

Aquatic  hermaphrodite  plants,  at  the  time  of 
fecundation,  eredl  their  flowers  above  the  fur- 

face 
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face  of  the  water,  left  the  pollen  of  the  anthe- 
ra,  and  the  melleous  fmegma  of  the  ftigma, 
be  wafhed  away. 

The  celebration  of  the  connubium  in  aqua- 
tic plants  is  moft  wonderful  in  the  Valisne- 
r i a dioeca.  At  the  period  of  puberty  the 
female  plant  ere<ts  its  flowers,  by  a very  long 
fpiral  peduncle,  above  the  furface  of  the  wa- 
ter. - At  the  fame  time  the  male  flowers,  of 
their  own  accord,  are  broken  from  the  mafcu- 
line  plants  (by  the  peduncle,  which  is  fhort), 
and  fwim  on  the  furface  of  the  water;  the 
flowers  now  open,  and  are  driven  by  the  winds 
to  the  female  flowers,  and  then,  but  not  before, 
explode  the  pollen  upon  them.  The  impreg- 
nation of  the  flowers  being  finiftied,  the  fpiral 
peduncle,  with  the  female  impregnated  flower, 
withdraws  again  to  the  bottom  of  the  water. 

The  Nympho?#,  Potamogitons , and  other  aqua- 
tics, be  the  water  in  which  they  grow  ever  fo 

deep,  fend  up  their  flower  ftems  until  thev 

♦ / 

reach  the  furface  ; when  the  flower  is  deve- 
loped for  the  purpofe  of  generation. 

Laftly,  in  Cryptogamia  plants  the  propaga- 
tion is  not  to  be  obferved,  but  takes  place  in 
the  parts  of  the  fructification  lying  concealed 
in  the  leaves. 
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THE  FECUNDATION  OF  THE  SEED. 

The  impregnation  of  the  feed  concealed  in 
the  germen,  by  means  of  the  pollen  of  the  an- 

thera  adling  upon  them. 

The  feed  while  in  the  germen,  and  not  as 
yet  impregnated,  contains  a peculiar  fluid  ; and 
each  atom  of  the  pollen  is  alfo  furnifhed  with 
a fimilar  prolific  vapour.  See  the  ftru&ure  of 
the  feed  and  pollen. 

The  pollen  being  fprinkled  upon  the  ftigma, 
is  there  detained  by  its  vifcous  humour,  and, 
when  chemically  difiolved,  gradually  defcends 
through  the  veflels  of  the  ftyle,  and  impreg- 
nates the  contained  feeds  with  the  vital 
principle. 

The  vegetable  embryo  appears  to  be  formed 
from  the  mixture  of  the  pollen  with  the  liquid 
in  the  feed,  by  means  of  the  formative  ftimu- 
lus,  unknown  to  us,  but  which  is  the  fame  as 
in  animals;  for  the  albuminous  liquor  con- 
tained in  the  ovula  of  the  ovarium,  is  impreg- 
nated by  the  aura  of  the femen  virile. 

Hybride  plants  and  animals  Ihow  that  em- 
bryos do  not  pre-exift  in  the  feeds  of  vege- 
tables and  the  ovula  of  animals ; but  in  what 

manner 
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manner  the  paternal  parts  of  fuch  a plant  or 
animal  pre-exift  in  the  animal  ovum,  or  in  the 
vegetable  feed,  before  copulation  with  the 
male,  is  a fubjedt  to  be  afcertained. 

It  is  not  neceflfary  to  the  fecundation  of  the 
feeds,  that  all  the  piftils  of  a flower  fhould  be 
impregnated  : it  is  fuflicient  if  the  pollen  be 
fpread  over  one ; for  I have  deftroyed  all  the 
piftils,  except  one,  in  the  fame  flower,  and  yet 
moft  of  the  feeds  have  fecundated. 

Nor  is  it  neceflary  that  the  pollen  of  all  the 
antherse  fhould  be  fpread  over  the  ftigmata ; 
for  the  Hybifcus  Syriacus  has  fome  thoufand 
grains  of  pollen  in  one  anthera,  and  yet  all  its 
feeds  are  fertile,  if  befmeared  with  only  fifty  or 
fixty  : but  under  twenty,  its  feeds  are  fterile. 

Thus  it  would  appear,  from  thefe  obferva- 
tions,  that  nature  has  provided  fo  prodigious 
a quantity  of  flowers,  and  number  of  piftils, 
that  the  fecundation  of  the  feed  fhould  never 

fail. 

\ _ 

THE  GENERATION  OF  AN  HYBRIDE 

PLANT. 

A plant  from  an  union  of  two  different  fpe- 
cies  of  one  genus,  is  called  an  Hybride  ; and 

H retains 
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retains  fome  peculiarities  from  both  fpecies  of 
its  parental  plants. 

If  the  Nicotiana  rustica.  b b deprived  of 
its  ftamina,  and  its  piftils  fprinkled  with  the 
pollen  of  the  Nicotiana  paniculata,  it 
produces  feeds  which  afford  the  Nicotiana 
hybpvIDA  ; which  neither  refembles  the  rujiica 
nor  the  paniculata,  but  has  a few  of  the  cha- 
racters of  each.  Thus  the  rujiica  has  ovated 
leaves,  and  fhort  and  greemfh  yellow  corollae ; 
the  paniculata  is  furnifhed  with  lanceolated 
leaves,  longer  corollae,  of  a yeilowifh  green  co- 
lour, and  has  a very  long  flem  ; but  the  Hy~ 
b r.  i d a maintains  a medium  in  all  thefe  refpe  As. 

Hybridation  fucceeds  equally  well  with  other 
plants. 

Experiments  have  afcertained,  that  this  phe- 
nomenon only  takes  place  between  different 
fpecies  of  the  fame  genus,  but  not  in  different 
genera  of  plants. 

The  feeds  of  an  hybride  plant  increafe  like 
thofe  of  another  plant,  but  when  put  into  the 
ground  do  not  propagate : hence  it  is  that  no 
new  fpecies  of  plants  c&n  be  produced. 

From  thefe  fa  As  it  is  known  of  how  much 
importance  it  is,  that  gardeners  fliould  place 
plants  of  a different  fpecies,  which  have  the 

fame 
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fame  period  of  florefcence,  remote  from  one 
another  ; left,  by  the  confufion  or  mixture  of 
the  pollen,  the  feeds  be  rendered  unfit  for 
further  propagation. 

Monsters  may  be  generated  in  plants  as 
well  as  in  animals ; but  thefe  would  appear  to 
originate  not  only  from  an  error  in  the  forma- 
tive nifus , but  alfo  from  heat,  cold,  the  fun,  na- 
ture of  the  climate,  infeCts^  and  other  caufes 
as  yet  unknown. 

- 1 

THE  PARTURITION  OF  PLANTS. 

The  fpontaneous  delapfe  of  the  feed  from 
the  plant,  is  called  the  parturition  of  plants. 

As  foon  as  the  feeds  are  perfected  and  ma- 
tured, the  pericarpia  burft,  and  let  them  out. 

The  peduncles  of  fruits,  when  the  feeds  are 
matured,  become  dry ; that  the  fruit,  by  its  own 
weight,  or  the  flighted:  agitation,  or  by  the 
wind,  may  fall  from  the  tree. 

The  very  frequent  abortions,  whether  of 
flowers  or  immature  fruits,  feem  to  be  in  con- 
fequence  of  a law  in  the  economy  of  the  plant ; 
for  fome  fructiferous  trees  produce  a ftupen- 
dous  quantity  of  flowers  : on  which  account  it 
is  neceflary  that  many  of  them  fhould  fail,  or 
be  deftroyed  by  the  wind,  cold,  drynefs,  in- 

h 2 . fe6ts% 
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fefts,  fhowers,  &c.  before  they  are  far  advanced 
towards  maturity,  left  the  boughs  of  the  tree  be 
broken  by  their  weight,  or  the  tree  too  much 
exhaufted  of  its  nutritious  juices. 

The  number  of  feeds  which  fome  plants  na- 
turally yield,  is  beyond  all  conception.  The 
7,ea  mays  alone  produces  three  thoufand  •,  the 
Helianthus  annuus , four  thoufand  ; the  Papaver 
fomniferum , thirty  thoufand  ; the  Nicotiana  ta- 
bacumy  forty  thoufand. 

The  feeds  thus  ‘ matured  are  diffeminated 
on  the  furface  of  the  earth,  either  by  the 
elafticity  of  their  capfules,  or  they  fly  of  their 
own  accord,  or  fallen  to  other  fubftances  by  a 
peculiar  apparatus,  or  are  fwallowed  and  not 
di gelled,  but  depoflted  with  the  excrement  of 
the  animal. 

Thus  the  capfules  of  the  Impatiens  balfamina , 
when  they  rupture,  throw  their  feeds  to  a very 
great  diftance  ; thus  the  feeds  of  the  Arftium 
lappa  fallen  to  the  wool  of  fheep  and  the  cloth- 
ing of  animals,  and  are  conveyed  to  a diftance ; 
thus  the  feeds  of  Mojfes  and  Fungi  (which  are 
fo  minute  as  to  be  almoft  invilible  to  the 
naked  eye)  and  all  feeds  furnifhed  with  a 
plumous  or  pilous  appendix,  or  an  inflated 
calyx  or  pericarpium,  or  a kind  of  tail  or  wing ; 

fly  about  from  place  to  place,  and  are  depo- 

lited 
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iited  on  high  towers,  and  in  diftant  countries. 
Laftly,  thus  the  feeds  of  the  Loranthus  euro^eusy 
and  Vifcum  album , are  depolited  in  the  trunks 
of  trees  with  the  excrement  of  birds,  the  feeds 
of  the  Liguftrum  by  the  fox,  &c.  Hence,  by 
manuring  a field  with  the  frelh  dung  of  ani- 
mals, innumerable  weeds  fpring  up,  which  did 
not  exift  there  before. 

The  feed,  by  one  of  thefe  methods  depolited 
in  the  earth,  evolves  at  the  proper  feafon, 
when  the  ftimuli  to  vegetation  are  prefent,  into 
its  primordial  parts  : the  nutritious  juice  is  at- 
tracted from  the  earth  by  the  abforbing  veffels 
in  the  hilum , and  the  pulp  of  the  feed  fwells, 
ruptures,  and  gradually  throws  off  its  aritlus. 

The  Formative  nisus,  or  power  of  vege- 
tation, thus  called  into  aCtion,  expands  the 
pulp  of  the  feed  into  the  cotyledons  (when 
prefent)  and  corcule ; and  the  former,  like 
the  placenta  of  animals,  prepare  a nutritious 
juice  for  the  nutrition  of  the  corcule. 

The  corcule,  by  the  fame  power,  flioots 
upwards  into  the  plumule,  which  conftitutes 
the  Item,  and  downwards  into,  the  roftel, 
which  is  prolonged,  partly  into  the  root  and 
partly  into  the  bafis  of  the  Hem,  elevating  the 
cotyledons  without  the  earth. 

H 3 
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In  this  manner  the  developement  of  the 
plant  commences.  The  little  plant,  having 
acquired  ftrength  enough  in  its  radicles  and 
leaves,  abforbs  by  their  means  its  nutrition 
from  the  earth  and  air ; the  cotyledons  theit 
become  dry,  and  fall  off.  See  growth  and  in- 
creafe  of  plants. 
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CHAP.  VII. 


Of  the  Age>  natural  Death , and  Put  refaff  ion  of 

Vegetables * 


THE  AGE  OF  PLANTS. 

, l 

THE  continuance  of  life  in  plants  is  various ; 
they  are  however  divided  from  their  duration* 
into  annual,  biennial,  and  perennial. 

Some  trees  and  fruits  arrive  not  only  to  a 
great  but  Hupendous  age  : thus  the  Cedars  of 
Lebanon  have  exited  for  two  thoufand  years. 
In  this  country  the  Oak  is  the  mod:  durable. 

The  age  of  fome  trees  may  be  afcertalned 
by  the  number  of  ligneous  annuli : it  is  how- 
ever  very  difficult  to  dillinguifh  thefe  in  ma- 
ny  ; and  in  others  totally  impoffible. 

The  life  of  vegetables,  like  that  of  animals, 
is  divided  into  the  fame  periods,  and  is  alfo 
diveriiiied  by  continual  change  : thus  infancy 
is  marked  hj  the  characters  of  weaknefs  and 

h 4 tendernefs ; 
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tendernefs ; youth  acquires  beauty  and  fize,  the 
veflels  attract  and  convey  their  juices  ; and 
the  full  growth  is  crowned  with  the  robuft  fi- 
bre, and  full  exercife  of  all  its  functions ; the 
fruit  therefore  ripens,  but  as  old  age  advances 
the  veffels  begin  gradually  to  harden  and  lofe 
their  tone,  the  plant  droops,  the  juices  move 
no  longer  with  equal  celerity  as  in  youth,  the 
vital  power  ceafes,  they  flagnate  and  corrupt, 
and  the  tottering  plant  is  at  length  decom- 
pofed  into  its  priftine  principles. 

THE  NATURAL  DEATH  OF  PLANTS. 

By  a law  of  nature  all  organized  fubftances 
have  a conflant  tendency  to  difTolution  ; and 
when  the  vital  principle  ceafes  of  its  own  ac- 
cord, a plant  is  faid  to  die  a natural  death. 

In  perennial  plants  and  fruit  trees,  and  thofe 
which  are  not  ever-green,  the  parts  of  the 
fructification  only,  and  the  leaves  die  every 

year,  but  are  renewed  the  fucceeding  one. 

« s 

VEGETABLE  PUTREFACTION. 

When  plants  are  deprived  of  their  vitality, 
they  foon  become  putrid,  and  exhibit  feveral 
very  curious  phenomena,  many  of  which  are 

peculiar 
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peculiar  to  them,  and  many  alfo  common  to 
the  animal  kingdom. 

The  confideration  of  thefe  is  foreign  to  the 
prefent  publication,  and  belongs  particularly 
to  the  province  of  the  chemift  : we  ffiall  there- 
fore conclude  with  obferving,  that  the  earth  is 
continually  manured  by  the  putrefaction  of 
dead  vegetables,  fo  that  the  elements,  dis- 
engaged by  fpontaneous  decompolition,  be- 
come again  obedient  to  the  common  laws  of 
chemical  affinity;  enter  into  new  combina- 
tions; form  new  principles;  and  at  length, 
prepare  new  food  for  living  plants,  which  con- 
futes the  primary  ufe  of  vegetable  putrefac- 
tion. 
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ANALOGY 

BETWEEN 

ANIMALS  AND  VEGETABLES. 


' <c  behold  the  chain  of  love 

44  Combining  all  below  and  all  above. 

44  See  plaftic  nature  working  to  this  end, 

**  The  fmgle  atoms  each  to  other  tend  ; 

44  Attract,  attra&ed  to,  the  next  in  place 
44  Form’d  and  impell’d  its  neighbour  to  embrace, 
4i  See  matter  next,  with  various  life  endu’d, 

44  Prefs  to  one  center  ftill,  the  gen’ral  good  \ 

4i  See  dying  vegetables  life  fuftain, 

&i  And  life  dilTolving,  vegetate  again  ! !’* 

Pope. 
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Of  the  Analogy  between  the  Animal  and  the  Ve~ 

To  difcover  the  fimilitude  that  exifts  be- 
tween the  animal  and  vegetable  kingdoms, 
does  not  require  a very  minute  inveftigation  : 
for  fuch  is  the  external  ftrufture  and  internal 
organization  of  both  (as  may  be  obferved 
throughout  the  prefent  publication)  as  to  af- 
ford, in  every  refpeft,  a very  ftriking  analogy, 
even  to  a fuperficial  obferver. 

Nor  do  the  laws  by  which  their  lives  are  re- 
gulated, and  their  various  functions  performed, 
appear  to  differ  in  many  refpefts.  In  fhort, 
the  analogy  may  be  carried  to  fuch  a degree  of 
perfedlion,  that  the  philofopher  would  be  una- 
ble to  diftinguifh  the  two,  were  fenlibility  and 
the  locomotive  faculty  laid  afide. 


CHAP, 


Iia  THE.  ANALOGY  BETWEEN  THE 

CHAP.  I. 


* — ■ ■ ■ ■ 1 

O F 

OF 

VEGETABLES 

ANIMALS 

I N 

IN 

GENERAL. 

GENERAL. 

A plant  is  compofed  of 
three  parts, 

Solid S) 

Fluids , and  a 
Vital  principle. 

The  solids  are  formed 
of  fimple  fibres. 

The  fimple  fibres  confti- 
tute  the  hard  and  foft  parts, 
as  the  wood,  bark,  leaves, 
Sec. 

An  animal  is  com- 
pofed of  three  parts, 

So  lids , 

Fluids , and  a 

Vital  principle . 

The  solids  are  com- 
pofcd  of  fimple  fibres. 

The  fimple  fibres  form 
the  hard  and  foft  parts,  as  the 
bones,  cartilages,  mufcles^ 
See. 

The  fluids  are  divided  The  fluids  are  divided 
into,  into, 


I.  Thofe  which  have  not 
entirely  acquired  the  na- 
ture of  the  vegetable,  as 
the  chyme , chyle , See. 

i.  Thofe  which  have  not 
entirely  put  on  an  ani- 
mal nature,  as  the  chyme , 
chyle,  Sec. 

2.  Thofe  which  have  par-  2.  Thofe  which  have  par- 
taken of  the  nature  of  the  taken  of  the  nature  of  the 

vegetable,  animal^ 


\ 
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vegetable,  as  the  fap> 

Ac. 

3.  Thofe  which  are  fecret- 
ed  from  the  fap,  as  the 
proper  juices,  &c. 

From  the  chyme  which 
is  abforbed  from  the  earth 
and  the  furface  of  the  plant, 
the  chyle  is  elaborated, 
which  is  propelled  into  the 
fuccous  veflels,  and  confti- 
tutes  the  sap. 

The  VITAL  PRINCIPLE 
exifls  in  every  part  of  the 
plant,  and  conftkutes  its 
life. 

When  this  principle  thus 
univerfally  diffufed  ceafes 
to  operate,  ,the  plant  dies. 

Plants  that  propagate 
their  fpecies  by  feeds,  wh  ich , 
at  a proper  feafon,  vegetate, 
and  produce  young  plants, 
are  called  Oviparous, 
Plants,  that  fend  forth 
buds  or  radicles  to  be  fepa- 
rated  from  the  parent  plant 
at  a proper  period,  and 
which  then  become  perfedf 
vegetables,  are  termed  Vi- 
viparous, 


animal,  as  the  bloody 

kc, 

1 

3.  Thofe  which  are  fecret- 
ed  from  the  blood,  as 
the  perfpiration,  See . 
From  the  chyme  ab- 
forbed from  the  inteftines, 
and  the  lymph  from  the 
furface  of  the  body,  the 
chyle  is  produced;  which 
is  at  length  carried  into 
the  blood- veffels,  where  it 
forms  the  blood. 

1 he  VITAL  PRINCIPLE 
refides  in  every  part  of  the 
anima1,  and  conffitutes  its 
life. 

^ ^en  this  principle  thus 
univerfaily  diffufed  ceafes  to 
operate,  the  animal  dies. 

Animals  that  lay  eggs, 
which,  at  a proper  feafon, 
are  hatched,  and  bring  forth 
young  animals,  are  called 
Oviparous . 

Animals  which  bring 
forth  their  young  alive,  and 
not  enclofed  in  a fhell,  are 
termed  Viviparous , 


From 
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From  what  has  been  advanced  in  this  chapter* 
the  following  Principles  are  deduced 

I. 

That  animals  and  vegetables*  are  alike  com- 
pofed  of  three  ejfential  parts*  namely*  folids, 
fluids*  and  a vital  principle, 

II. 

That  the  harks  and  leaves  of  plants  are  to 
the  vegetable*  what  the  hard  and  foft  parts* 
are  to  the  animal. 

III. 

That  the  chyme * chyle * Jap,  and  the  fecreted 
juices  of  the  plant  are  to  it*  what  the  chyme , 
chyle * blood * and  the  fluids  feparated  from  it*  are 
to  the  animal. 

IV. 

That  the  vital  principle  is  of  the  fame  na- 
ture in  both*  and  appears  to  be  governed  by 
Jimilar  laws. 

V. 

That  plants  like  animals  are  oviparous  and 
viviparous . 

CHAP. 


i 


I 
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Of  the  Seed . 

The  feed,  when  vivified 
by  the  pollen  of  the  male, 
is  capable  of  producing  a 
plant. 

The  feed,  thus  impreg- 
nated, is  an  organized  body, 
inclofing  under  various  co- 
verings more  or  lefs  thick, 
the  plant  in  miniature. 

A glutinous,  fpongy  fub- 
ilance,  of  a whitifh  colour, 
and  more  or  lefs  fluid  in 
confiftence,  forms  the  in- 
ternal ftru#ure  of  the  feed. 
In  this  fubflance  are  found 
very  final!  veflels,  ariflng 
from  every  part,  and  run- 
ning in  every  direction. 

The  feed,  when  put  into 
the  earth,  by  means  of  its 
vital  principle,  fwells  ; the 
action  of  the  veflels  is  in- 
duced ; heat  is  generated, 
and  it  becomes  a living 
plant.  The  delicate,  fpongy 
iubflance  fupplies  the  vef- 
fels  with  a fluid,  which  is 

conveyed 


Of  the  Egg. 

The  egg,  when  vivified 
by  the  fpermatic  aura  of 
the  male,  is  capable  of  pro- 
ducing an  animal. 

The  egg,  thus  impreg- 
nated, is  an  organized  body, 
containing  under  various 
tunics,  thicker  or  thinner, 
the  animal  in  miniature. 

A ropy,  gelatinous  li- 
quid, more  or  lefs  fluid  in 
confiftence,  occupies  its  in- 
fide,  and  fmall  veflels  are 
feen  fpreading  around  it  in 
every  direction. 


The  egg,  when  warmed 
by  nature  or  by  art,  by 
means  of  its  vital  princi- 
ple, is  ftimulated  to  ac- 
tion ; the  veflels  begin  to 
contra#  and  dilate,  the 
animal  becomes  a living 
creature,  and  is  fupplied 
with  a nutritious  fluid  from 

the 


i 
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conveyed  to  the  embryo  for 
its  nourifhment. 

The  plant  in  this  man- 
ner begins  to  be  developed, 
and  gradually  and  infenfibly 
increafes  in  fize.  The  co- 
verings, unable  to  refill  the 
preffure,  give  way,  and  the 
radicle  having  penetrated 
the  fmall  orifice  or  hylum, 
the  fhell  at  length  fplits  in 
two.  The  root  then  pierces 
into  the  earth,  and  abforbs 
from  thence  a more  copious 
nourifhment.  The  young 
plant  now  begins  to  rife  to 
the  furface  of  the  earth  ; the 
leaves  unfold  themfelves, 
and,  ffrengthened  by  the 
r.ourifhment  the  radicles 
fupply,  it  pierces  through 
the  earth,  and  advances  in- 
to the  air,  fupplied  with 
every  part  in  miniature. 


the  gelatinous  fubflance  it 
contains. 

The  animal  thus  be- 
comes infenfibly  and  gra- 
dually increafed  in  fize,  the 
different  parts  are  unfolded, 
and  at  length  it  occupies  the 
whole  of  the  egg,  having 
exhaufted  its  nutritious  fub- 
flance. Nature  has  by  this 
time  furnifhcd  it  with  in- 
flruments,  by  which  it 
breaks  the  furrounding  fhell, 
and  in  a little  time  fets  it- 
felf  at  liberty.  The  ani- 
mal is  now  produced,  en- 
joys a new  life,  and  has, 
concealed  in  miniature,  eve- 
ry part  it  at  any  future  pe- 
riod may  expofe. 


C H A P.  III. 

Of  the  Bud.  Of  the  Foetus. 

The  bud  lies  concealed  The  fcetus  lies  hid  in  the 
in  bod7  °t the  tree,  be-  body  of  the  animal,  within 

tween  the  barks.  the  uterus. 

In 


i 


At 
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In  the  beginning  it  is 
extremely  fmall,  and  cover- 
ed (in  a fimilar  manner  to 
the  feed)  with  the  bark  of 
the  tree. 

It  then  fends  forth  very 
delicate  and  fmall  veflels, 
which  inofculate  with  thofe 
of  the  trunk,  and  abforb 
from  them  the  fap,  which  it 
conveys  to  every  part  for 
its  nourifliment. 

When  arrived  at  a cer- 
tain fize  within  the  trunk, 
it  penetrates  and  protrudes 
through  the  bark  into  the 
air. 

At  its  firfl  appearance  it 
pufhes  the  coverings  be- 
fore it,  but  foon  ruptures 
them. 

The  bud  then  unfolds 
itfelf,  and  in  a little  time 
exhibits  the  perfect  plant 
in  miniature;  and  derives 
its  nourifliment  from  the 
tree  until  it  be  torn  or 
cut  off,  and  placed  in  the 
ground. 


At  iirft  it  is  extremely 
minute,  and  is  inclofed  in 
membranes  in  a fimilar 
manner  to  an  egg. 

In  a fliort  time  it  at- 
taches itfelf  to  the  mother 
by  means  of  the  fmall  vef- 
fels  of  the  placenta,  which 
abforb  the  blood,  and  con- 
vey it  to  the  child  for  its 
nourifliment. 

When  all  the  neceffary 
parts  are  developed,  and 
the  foetus  has  acquired  a 
certain  bulk,  it  brings  on 
labour,  and  an  animal  is 
born. 

At  the  beginning  of  la- 
bour the  membranes  pro- 
trude, but  are  foon  broken. 

The  young  animal  is,  at 
this  time,  unable  to  feek 
for  food  itfelf ; the  mother, 
therefore,  either  gives  it 
herfelf,  or  procures  fome 
for  it. 


I 2 
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From  what  has  been  faid  in  the  two  preced- 
ing chapters,  the  Principles  which  follow  are 

deduced. 

I • 

That  the  mucilaginous  gluten  in  the  cotyle- 
don of  the  feed,  is  to  the  vegetable  the  fame  as 
the  gelatinous  fluid  in  the  egg  is  to  the  animal. 

II. 

That  the  veffels  of  the  cotyledon  of  the  feed, 
are  for  the  fame  purpofe  as  thofe  of  the  coty- 
ledons and  placentse  of  animals. 

III. 

That  both  the  feed  and  egg  produce  the 
plant  and  animal  by  a developement  of  pre- 

exifting  parts. 

X V . 

That  the  root  is  to  the  plant  what  the  intef- 
tines  are  to  the  animal. 

V. 

That  the  feed  is  to  the  vegetable  that  which 
the  egg  is  to  the  animal. 

VI.  • , 

That  the  bud  of  the  vegetable  is  to  it,  what 
the  foetus  is  to  the  animal. 


VII. 
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VII. 

That  the  bark  of  a tree  is  to  the  bud,  what 
the  uterus  of  the  animal  is  to  the  fetus. 

VIII. 

That  the  vefTels  of  the  bud  which  inofculate 
with  the  trunk  of  the  tree,  are  to  the  bud  what 
thofe  of  the  placenta  and  cotyledons  are  to 
animals.  \ 

IX. 

That  the  protrulion  of  the  bud  through  the 
barks  of  the  tree  is  the  birth  of  a plant,  and  is 
to  the  vegetable  what  labour  is  to  animals. 

CHAP.  IV. 

Of  the  Nutrition  of  a Of  the  Nutrition  of  an 
Plant.  Animal. 


A plant  is  nourilhed  by 
means  of  the  abforbent  vef- 
fels  of  the  root  and  thofe  of 
the  leaves,  imbibing  a pre- 
pared chyme,  &c.  which  is 
conveyed  by  them  into  the 
fuccous  velfels,  to  be  afli- 
milated  into  fap. 


The  animal  is  nourilhed 
by  means  of  the  abforbent 
veflel s of  the  inteftines  and 
thofe  on  the  furface  of  the 
body,  which  abforb  a pre- 
pared chyme,  &c.  and  con- 
vey it  into  the  blood  vef- 
fels,  to  be  converted  into 
blood. 

1 3 
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The  abforbent  ofcula  of 
the  leaves  continually  take 
in  air  from  the  atmofphere, 
which,  by  a kind  of  chemi- 
cal procefs,  imparts  to  the 
fap  its  effential  principles, 
which  were  deftroyed ; and 
the  fuperfluous,  noxious, 
and  difengaged  parts,  are 
again  expired. 

The  fap  is  conveyed,  by 
means  of  the  irritability  of 
its  proper  vefiels,  to  every 
part  of  the  plant,  for  its 
developement  and  increafe, 
and  to  ferve  for  the  vari- 
ous fecretions  and  depofi- 
tions ; by  means  of  which 
every  part  is  formed  by  the 
continued  impulfe  of  the 
Formative  Nifus. 


The  pores  of  the  vefiels 
on  the  furface  of  the  air- 
cells  continually  tranfmit 
from  the  infpired  air,  by  a 
kind  of  chemical  attrac- 
tion, that  which  the  blood 
is  in  want  of;  and  the 
noxious  and  difengaged 
parts  are  again  expired. 

The  blood  is  conveyed, 
by  means  of  the  irritability 
of  the  vefiels,  to  every  part 
of  the  animal,  for  its 
growth  and  increafe,  and 
to  ferve  for  the  various  fe- 
cretions and  depofi tions  ; 
in  confequence  of  which 
every  part  is  formed  by  the 
continued  effort  of  the 
Formative  Nifus. 


The  Principles  to  be  deduced  from  this 

chapter,  are, 

r *•  ( 

* 

I. 

That  the  plant  is  nourifhed  by  a fimilar  fet 
of  vefiels  to  thofe  which  nourifh  animals. 


That 
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II. 

That  the  fuccaus  vefTels  are  to  the  plant, 
what  the  blood  veffels  are  to  the  animal. 

III. 

That  the  leaves  of  plants  are  to  them  what 
the  lungs  are  to  animals. 

IV.  ' ' 

That  plants,  like  animals,  have  their  proper 
juices  or  fecretions  feparated  from  a common 
mass  ; called  the  fap  in  the  former,  and  the 
blood  in  the  latter. 

V. 

That  the  Sap  is  to  the  vegetable,  what  the 
Blood  is  to  the  animal. 

VI. 

That  the  motion  of  the  fap  in  the  vegetable, 
is  to  it  what  the  circulation  of  the  blood  is  to 
the  animal. 


1 4 
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C H A P.  V. 


Of  the  Growth  of  the 
Vegetable . 

A plant  grows,  and  is 
increafed  by  the  gradual 
and  infenfible  unfolding 
and  extending  of  its  parts. 

This  extenfion  is  fol- 
lowed by  a proper  degree 
of  confidence,  contracted 
by  the  fibres. 

The  extenfion  diminifh- 
es  as  the  hardnefs  increafes, 
and  entirely  ceafes  when 
the  proper  degree  of  con- 
fiftence  and  the  prefcribed 
meafurement  is  affeCted. 

The  feed  and  the  bud 
are  at  firft  perfectly  foft, 
and  nothing  ligneous  can 
be  detected  ; but  at  length 
the  tender  fibres  become 
hard,  and  acquire  the  pro- 
per degree  of  firmnefs  pe- 
culiar to  the  fpecies.  Thus 
hard  wood,  carneous  fub- 
ftance,  and  parenchyma, 
are  produced. 


Of  the  Growth  of  the 
Animal . 

The  animal  grows,  and 
is  increafed  by  the  conti- 
nual deveiopement  and  ex- 
tenfion of  its  parts. 

This  extenfion  is  always 
fucceeded  by  a peculiar  de- 
gree of  confidence,  proper 
to  the  fibres  of  the  part. 

Firmnefs  of  the  part  in- 
creafes as  the  extenfion  di- 
minifhes ; and  when  the 
degree  of  confidence  and 
the  prefcribed  fize  is  ef- 
fected, the  extenfion  to- 
tally ceafes. 

The  egg  and  the  foetus 
are  originally  perfectly  foft, 
and  contain  nothing  like 
bone  or  cartilage  ; but  as 
the  tender  fibres  increafe, 
they  become  firm,  and  give 
to  each  part  its  peculiar 
degree  of  hardnefs.  Thus 
bones,  cartilages,  mufcles, 
&c.  are  produced. 


From 
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From  the  preceding  chapter  the  following 
Principles  are  inferred. 

I. 

That  the  plant,  like  the  animal,  is  produced 
from  pre-exifting  parts. 

II. 

i * 

That  the  growth  of  both  depends  upon  the 
extenfion  of  the  fibres. 

-I  . -V  ' 

III. 

That  when  the  prefcribed  fize  is  attained, 
increafe  ceafes. 

IV. 

That  the  effential  parts  of  the  plant  exifted 
in  the  feed  or  bud,  in  the  like  manner  as  thofe 
of  the  animal  exifted  in  the  egg  or  the  foetus. 


CHAP.  VI. 


Of  the  Fecundation  of 
the  Plant. 

The  very  fubtile,  elaftic 
Vapour , contained  in  the 
farina  or  pollen  of  the 

anthera, 


Of  the  Fecundation  of 
the  Animal . 

The  very  fubtile,  elaftic 
Aura , contained  in  the  fe- 
men  of  the  male*  is  the 

principle 


I 


I 
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anthera,  is  the  principle 
which  fertilizes  the  plant. 

The  parts  fubfervient  to 
the  formation  of  this  va- 
pour, are  called  the  male 
parts  of  the  flower  or  < Sta- 
mina. 

Each  Stamen  is  com- 
pofed  of 

The  Filament  and 

The  Anthera, 

The  vefTels  of  the  fila- 
ment prepare  a fluid,  and 
convert  it  into  the  farina 
or  pollen ; which  is  then 
propelled  through  very  mi- 
nute duds  into  the  an- 
thera. 

The  Anthera  receiv  es 
and  matures  the  farina,  for 
the  purpofe  of  fertilizing, 
by  the  ad  of  impregna- 
tion, the  tender  and  con- 
cealed feed. 

The  female  parts  of  the 
flower  are  termed  the  pif- 
tils.  7 

Each  piftil  is  compofed 
of 

The  Germen,  or  pc- 
ricarpium, 


principle  which  fertilizes 
the  animal. 

The  parts  immediately 
engaged  in  the  formation 
of  the  Semen,  are  called 
the  male  parts  of  genera- 
tion. 

They  confifl:  of 

*-V  # 

The  Teftis  and 
The  Feficula  femi~ 
nales . 

The  vefTels  of  the  teflis 
prepare  the  femen,  and 
convey  it  through  the  vas 
deferens  into  the  veficulae 
feminales. 

The  Veftcnla  feminales 
receive  and  retain  the  fe- 
men for  fertilizing,  by  the 
ad  of  impregnation,  the 
tender  and  concealed  ovum. 

* * 

The  female  parts  of  ge- 
neration are, 

t 

The  Ovarium, 

The  Uterus,  and 

Its 


The 
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The  Style,  and 
The  Stigma. 

The  Germen  or  peri- 
carpium  contains  the  ten- 
der feeds. 

The  Style  conveys  the 
elaftic  vapour  of  the  pollen 
through  its  cavity  into  the 
germen,  where  it  fecun- 
dates the  feeds . 

The  Stigma  attracts  and 
receives  the  pollen,  ex- 
ploded upon  it  by  the  rup- 
turing of  the  anthera. 


Its  appendages. 

The  Ovarium  contains 
within  it  the  unimpregnat- 
ed ovum. 

The  Uterus  and  Fallo- 
pian tubes  convey  the  Sper- 
matic aura  of  the  Semen 
through  their  cavities  to 
the  ovarium,  where  it  fe- 
cundates the  Ovum . 

The  Vagina  and  Uterus 
retain  the  femen  tranfmitted 
into  it  from  the  veficulae 
feminales. 


From  this,  wonderful  procefs  of  fertilization, 
the  following  Principles  are  deduced. 


I. 

That  the  Subtile  vapour  of  the  pollen  is  to 
the  vegetable,  what  the  Spermatic  aura  is  to 
the  animal. 

II. 

That  the  male  parts  of  the  flower  are  to  the 

vegetable,  what  thofe  of  the  aniipal  are  to  it. 

- ' • ) 

III. 

That  the  vejfels  of  the  filament  of  the  plant, 

like 
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like  thofe  of  the  teftis  of  the  prepare  the 

prolific  vapour. 

IV. 

That  the  anther a of  the  vegetable  are  to  it, 
what  the  veficulcefeminales  are  to  the  animal. 

. V.  ^ ' ‘ 

That  the  piftil  is  to  the  vegetable,  what  the 
uterus  and  ovarium  are  to  the  animal. 

4 % i , 

VI. 

That  the  germen  is  to  the  vegetable,  what 
the  ovarium  is  to  the  animal. 

VII. 

That  the  pericarpium  and  uterus  are  for  limi- 
lar  purpofes  in  their  refpective  kingdoms,  viz. 
to  bring  to  perfection  their  young. 


C H A 

Of  the  Death  of  Vege- 
tables. 

A plant,  after  having 
efcaped  a variety  of  difeafes, 
to  which,  from  its  organi- 
zation, 


P.  VII. 

i *c 

Of  the  Death  of  Ani- 
mals. 

An  animal,  after  having 
efcaped  a variety  of  dif- 
eafes, to  which,  from  its 

organi- 
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zation,  it  is  liable,  cannot  organization,  it  is  conti nu- 
avoid  the  effects  of  age.  ally  expofed,  cannot  efcape 
The  vital  principle  ceafes  the  effetfts  of  old  age.  The 
to  operate : the  irritability  vital  principle  ceafes  to 
(upon  which  the  various  operate  : the  irritability 

functions  depended)  being  (upon  which  all  its  func- 
thus  inevitably  deftroyed,  tions  depended)  being 
the  plant  dies ; or,  in  other  thereby  inevitably  deftroy- 
words,  its  elements  are  gra-  ed,  the  animal  dies;  or,  in 
dually  decompofed  and  dif-  other  words,  tne  elements 
engaged  ; in  which  ftate  thus  recover  their  former 
they  remain  but  a fhort  ftate,  and  become  again 
time ; for  the  great  chemical  obedient  to  the  laws  of  che- 
elaboratory  of  nature-)  ever  mical  affinity  ; by  which 
employed,  unites  them  into  new  principles  are  gene- 
frefli  principles,  to  fulfil  rated,  and  new  beings 
her  immenfe  defign.  formed. 

The  Principles  to  be  deduced  from  this 

% 

chapter,  are, 

I. 

That  the  death  of  a plant  is  of  a fimilar  na- 
ture to  that  of  an  animal, 

II. 

That  loth  are  alike  fubjedt  to  Death. 

\ ' 

III. 

That  the  functions  of  the  vegetable,  like 

thofe 
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thofe  of  the  animal,  are  dependent  upon  the 
irritable  principle. 

IV. 

That  the  irritable  principle  of  both 
is  dependent  upon,  and  governed  by,  the  vi- 
tal principle. 

V. 

That  the  death  of  the  vegetable  and  of  the 
animal  is  conjlituted  by  the  cejfation  of  the  adtion 
of  the  vital  principle. 

VI. 

That  the  vital  principle  having  ceafed  to 
operate  in  the  animal  and  vegetable,  they  are 
no  longer  fubjedt  to  the  laws  of  vital  affinity. 

VII. 

That  vegetable  and  animal  fubftances  then 
become  obedient  to  the  laws  of  chemical  affi- 
nity. 

VIII. 

I v 

That  the  animal  and  vegetable,  when  de- 
prived of  their  vital  principle,  do  not  periffi, 
but  only  lofe  their  organic  ftrudture,  by  the 
continual  circulation  of  their  elements  ; the 
deftrudlion  of  one  becoming  the  generating 
caufe  of  another. 


COX- 
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CONCLUSION. 

Thus  the  analogy  between  animals  and  ve- 
getables has  been  purfued,  in  a general  way, 
from  their  birth  to  their  death. 

The  fources  of  comparifon  that  might  have 
been  brought  forward  are  innumerable,  and 
the  extent  to  which  it  might  have  been  car 
ried  is  almoft  incredible  ; but  as  the  great  aim 
throughout  the  whole  has  been  perfpicuity, 
brevity  was  preferred  to  prolix  defcription. 

This  imperfect  fketch  is,  therefore,  to  be 
confidered  as  an  attempt  to  elucidate,  in  an 
elementary  manner,  a few  of  thofe  laws  which 
nature  has  fo  beauteoufly  difplayed,  and  inva- 
riably adhered  to,  throughout  her  univerfe. 
The  contemplation  of  her  fecret  operations, 
the  admirable  fimplicity  confpicuous  amidii 
her  empire  (for  nature  is  extraneous  to  that 
which  is  complex),  have  in  every  the  remotest 
ages  of  mankind  employed  the  genius  of  the 
philofophic  mind.  Monarchs  themfelves,  re- 
tired from  the  weight  of  regal  powder,  have 
culled  the  luxuriant  plant  to  explore  the  peri- 
odical polity  of  the  vegetable  tribe  ; and  even 
at  the  earlieft  dawn  of  fcience,  the  invefliea- 

tion 
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tion  of  this  part  of  creation  primarily  attracted 
the  enraptured  imagination  of  the  mufe. 

<<  Such  themes  as  thefe  the  rural  Maro  fung.” 

But  how  incompetent  is  human  effort  to 
portray  the  beauties  of  this  fublime  fubjedt ! 
How  inadequate  the  moft  defcriptive  talent  to 
approximate  to  our  view  the  vegetative  profu- 
sions contained  within  the  recefs  of  nature  1 
How  limited  have  been  our  public  refearches  ! 
How  contracted  the  knowledge  which  has  been 
as  yet  obtained  1 What  an  incomprehenfive 
ftore  remains  yet  concealed,  impenetrable  to 
mortal  view  ! The  rude  figures  drawn  on  a 
wall  by  the  hand  of  a child,  do  not  fo  widely 
differ  from  the  moft  finifhed  performance  of  a 
Rubens. 

Should,  however,  this  concentrated  view 
meet  the  approbation  of  the  learned,  it  is  pro- 
pofed  to  fubmit  the  ftmilitude  to  a more  mi- 
nute inquiry  ; to  draw  the  parallel  between  the 
different  orders,  and  thereby  to.  purfue  the 
examination  from  the  more  perfecft  and  evident 
fpecies  of  animals  and  vegetables,  to  thole 
which  are  lefs  perfedf  and  lels  conlpicuous ; 
and  thus  to  inveftigate  organized  nature,  and 
endeavour  to  eftablifh  general  rules  concerning 
her  operations. 

Thefe 
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Thefe  purfuits  point  out  the  infinite  num- 
ber of  modifications  the  elements  continually 
undergo  ; demonftrate  the  grandeur  of  their 
origin,  and  exalt  the  mind  to  the  contem- 
plative admiration  of  that  Being,  whole  wif- 
dom  diredfs  and  agitates  the  whole. 


Myfterious  round  ! what  (kill,  what  force  divine, 
Deep  felt,  in  thefe  appear  ! a fimple  train, 

Yet  fo  delightful  mix’d  with  fuch  kind  art. 

Such  beauty  and  beneficence  combin’d. 

Shade,  unperceiv’d,  fo  fofting  into  fhade, 

And  all  fo  forming  an  harmonious  whole, 

That  as  they  ftill  fucceed  they  ravifh  Hill. 

Thomson. 

i j 


THE  END. 
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